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Getting Started

TDS Survey Pro for Windows CE is available with different options
and sold under the names, Survey Standard, Survey Pro, Survey
Pro Robotic, Survey Pro GPS, and Survey Pro Max. Throughout
the manual and software, it is simply called Survey Pro. For a listing
of which features are included in each product, contact your local TDS
dealer.

This manual covers the routines that are available in all of the
different software packages except for the GPS routines, which are
included with Survey Pro GPS and Survey Pro Max. The GPS
routines are covered in a separate manual.

Manual Conventions

Throughout the Survey Pro Manual, certain text formatting is used
that represents different parts of the software. The formatting used
in the manual is explained below.

Fields

When referring to a particular field, the Field Label, or its
Corresponding Value is shown with text that is similar to what you
would see in the software.

Screens and Menus
When referring to a particular screen or menu, the text is underlined.

Buttons

When referring to a particular button, the text is shown in a

Button Format |, similar to that found in the software.
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Installation and Upgrading

The Survey software that you purchased is shipped pre-installed on
the data collector. Upgrading the software is simply a matter of
purchasing a registration code that is specifically generated for your
data collector. Once entered in the data collector, it will activate the
appropriate add-on module.

If you start Survey Pro and the Standard Module has not yet been
registered, the first screen shown here will open.

If you select the
| Register Modules | button, you will access the This copy of Survey Pro is not registered!

Register Modules screen, described next. If you
select the | Run In Demo Mode | button, the , _

- - ) Register the software modules Register
software will run in demo mode. When running you have purchased. Modules. ..
in this special mode, all areas of the software are
available. The only limitation is, a job cannot

You can either:

or:

Run in Demo Mode. You will be

exceed 25 points. Ifa JOb iS_ stprgd on the data limited to storing 25 points, but Run in
collector that exceeds this limit, it cannot be you will be able to use all of Dema Mode
opened. the availahle modules, S

Add-on modules can be purchased from your local
TDS dealer to upgrade your TDS Survey
Software. Upgrading is a quick and easy process

Register Modules
Serial Number:  12965411C

and described below. [UEEYES
Standard Register...
1. On the data collector, tap File |, —l
| [6] Register Modules | from the Main Menu. Fro Hzgfldetz
2. Contact your TDS Dealer and give him your Feesiit f pEmeE _Regstr... |
unique serial number that is displayed on RTK GRS Register... |
your screen. He will give you a registration
number for the module that you purchased.

3. Tap the button for the appropriate Serial hurmber:  12965411C

module, enter the registration number in the dialog

box that opens and tap @ All the features for the -
module that you purchased will now be available. Regisiation Core: [200-000-000

Module Marme:  Pro
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Note: You should keep a record of all registration codes purchased in
case they need to be reentered at some point.

Upgrade Survey Pro

'@ This copy of Survey Pro is reqgistered for an
=+ older version. You need o enter an Upgrade
Code to upgrade your registered modules,

If you do not upgrade, Survey Prowill run
in DEMO rmode.

Upgrade

Serial Murmber: 1

Upgrade 1.x or 2.x to 3.x

Code: || | Upgrade |

Upgrading from Version 1.x or 2.x to Version
3.0 or later is a chargeable upgrade. Once
the new software is installed, the screen
shown here will be displayed. A new
registration code must be purchased and
entered in the Code field or the software will
only run in Demo Mode, as described above.
Only one upgrade code is required to upgrade
all of the earlier-version modules that were
previously registered.

Users that are upgrading to Version 3.0 or

later from Version 1.x or 2.x must consider the following limitations
before installing the new software:

e You should have a Ranger with at least 32-MB of onboard
memory. The 16-MB models are not sufficient to run the
program and store a large job.

e The Ranger must have Version 2.1 or later of Windows CE
installed before installing the new Survey Pro software.
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Angle and Time Conventions

Throughout the software, the following conventions are followed
when inputting or outputting angles and time:

Azimuths

Azimuths are entered in degree-minutes-seconds format and are
represented as DD.MMSSsss, where:

DD One or more digits representing the degrees.

MM  Two digits representing the minutes.

SS Two digits representing the seconds.

SSS Zero or more digits representing the decimal fraction
part of the seconds.

For example, 212.5800 would indicate 212 degrees, 58 minutes, 0

seconds.

Bearings
Bearings can be entered in either of the following formats:

e S32.5800W to indicate South 32 degrees, 58 minutes, 0
seconds West.

e 332.5800 to indicate 32 degrees, 58 minutes, 0 seconds in
guadrant 3.

Time

When a field accepts a time for its input, the time is entered in hours-
minutes-seconds format, which is represented as HH.MMSSsss
where:

HH One or more digits representing the hours.

MM  Two digits representing the minutes.

SS Two digits representing the seconds.

SSS Zero or more digits representing the decimal fraction
part of the seconds.
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Starting the Program and
Creating a New Job

Since Survey Pro runs in the Windows CE operating system,
selections and cursor control can be made by simply tapping the
screen with your finger or a stylus.

You can start the Survey Pro program by double tapping the @ icon
located on the desktop.

Welcome to Survey Pro
% Open & Recent Job
Open |
01-01-2001 re—
4-5-2001
1:22 pm
Modified:
4-5-2001
5:10 pm

{@ Open an Existing Job

Erowse. .. |

%Creat@ a Mew Job

[, .. |

Create a New Job
Directory:
C:%SURYEY PROY,
Job Mame:
[p1-01-2000
Browse, .. |
hext =

Survey Pro cannot start without a job being
open so the Welcome to Survey Pro screen will
ask if you want to open a recently opened job,
open an existing job, or create a new job. For
this example we will create a new job so you
can begin exploring the software.

1. Tap the button. The Create a New
Job dialog box will open, which prompts you
for a job name where the current date is the
default name.

2. Either type in a new name or accept the

default name and tap to continue.



User’'s Manual

3. Another screen will open where you select Create a New Job
some of the job settings. Select the settings _ _
that you desire and tap to continue, A<Mt TvRE: INarth azim.tn =
Units for Distances: IFeet j
Note: When creating a new job, it is important _
that the Units for Distances field be set to the nits for Angles: [pegrees [
correct units. This allows you to seamlessly ™ adiust for Earth Curvature / Refraction
switch between different units in mid-job, but
problems can arise if these units are I~ Use Scale Factor:  [0.0006
inadvertently set to the incorrect units when new et > |

data is collected.

4. Since a_II jobs myst have at Ie_ast one point to Create a New Job
start with, the final screen displays the Erter Frst Paint:

default point name and coordinates for the Boint Name: |1—
first point. Accept the default values by

tapping | Finish|. This will create and store b EFing) [5000.0 [E=:

the new job. You are now ready to explore Easting: |5unu.n faet

the software.
Elevation: IlElD.D feet
Description: IStart

<= Back | Einish JI
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Navigating Within the Program

The starting point in Survey Pro, which

Bl = [N | appears once a job is open, is called the Main
| Menu, shown here. All the screens that are
File [a] Settings available in Survey Pro are accessed starting
(— ) from the Main Menu. Likewise, closing the
Job Bl Pl screens in Survey Pro will eventually take you
Survey Edit Polylines back to the Main Menu.

Stakeout

[o] Edit Alignments

Inverse

[] Auto Linework

The Main Menu consists of two columns. The
left column contains all of the available menus
and the column on the right contains the

r @ @ ]( & @ ] menu items associated with the active menu.

When a menu is selected from the left column,
the corresponding menu items will become available in the right hand
column. When a menu item is activated from the right hand column,
the corresponding screen will open. It is from these screens where
you do your work.

Navigation through the menus and menu items can be done using
any of the methods described below. The best way to become familiar
with navigating through the Main Menu is to simply try each method.

Each menu has a number associated with it, whereas the menu items
have letters associated with them. Pressing the associated number or
letter on the data collector’s keypad will activate the corresponding
menu or menu item.

You can scroll through the list of menus and menu items by using the
arrow keys on the keypad. The up and down arrow keys will scroll up
and down through the selected column. The other column can be
selected by using the horizontal arrow keys.

You can also scroll through the list of menus and menu items by
tapping the special arrow buttons @@ on the screen located at the
bottom of each column. If one of these buttons appears blank, it
indicates that you can scroll no further in that direction.

When the desired menu item is selected, it can be activated by
tapping it or pressing the [Enter] key on the keypad.
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There are three icons in the Main Menu’s title bar. The first [QIEs0UL LN 0K |
icon indicates which collection mode the software is running
in. When surveying with a total station, the E.] icon is
displayed and when surveying with a GPS receiver, the Tﬁ

. . . . . . . E ¢GPS Mode
icon is displayed. Tapping this icon will open the Collection

Mode dialog box where the software can be switched to the

@ & Conventional Maode

other mode.

The battery icon indicates the condition of the data collector’s
rechargeable battery. The icon has five variations depending on the
level of charge that is remaining: [l 100%, [ 75% {788 5006,
{4 25% and 5%.

The button in the title bar will access the map view of the
current job when it is tapped. The map view is available from most
screens and is discussed later.

Note: Tapping the battery icon is a shortcut to the Microsoft Power
Properties screen, which is normally accessed from the Windows CE
Control Panel. Tap the |? | button in the title bar of this screen to
view the online help.
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Hotkeys

There are several shortcuts available to quickly access a variety of
screens no matter where you are at in the software. These shortcuts
are called hotkeys. Each hotkey is activated by holding down the @
key as you press the associated hotkey on the keypad. Each hotkey is
listed below.

= I &G T m O @

< n zZI - X

Calculator

Enter Note

View Points

View Raw Data

View Map

Inverse Point to Point
Corner Angle

Triangle Solutions
Manage Layers

Auto Linework
Horizontal Curve Solution
Vertical Curve Solution
Where is Next Point?

Remote Control
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Parts of a Screen
Many screens share common features. To

illustrate some of Fhese features, we will examine 4 oeeupy point: |:|L|

parts of the Backsight Setup screen, shown here. 5

You can access the Backsight Setup screen by ;oo R [oo 5

selecting |[3] Survey], | [&] Backsight Setup | from besOrecton:  |[oov0 |

the Main Menu. -
™ Fixed HR at Backsight: ID.D i
Backsight Circle: 0°00'00"

Current BS Direction: -—

Check... Circle.., | Solve |

Input Fields

An input field is an area where a specific value is entered by the user.
An input field consists of a point label, which identifies the data that
is to be entered in that field. It has a rectangular area with a white
background, where the data is entered. A field must first be selected
before data can be entered in it. You can select a field by tapping on
it or pressing the [Tab] key on the data collector repeatedly until it is
selected. When a field is selected, a dark border is drawn around it
and a blinking cursor is inside the field. In the Backsight Setup
screen above, the Occupy Point field is selected.

Output Fields

Output fields only display information. These fields typically display
values in bold text, do not have a special colored background, and the
value cannot be changed from the current screen. For example, in
the Backsight Setup screen, the Backsight Circle value is an output
field.

10
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~| Power Buttons

The Backsight Setup screen contains two power buttons. Power
buttons are typically used to provide alternate methods of entering or
modifying data in an associated field. To use a power button, simply
tap it. Once tapped, a dropdown list will appear with several choices.
The choices available vary depending on with which field the power
button is associated. Simply tap the desired choice from the
dropdown list.

Tapping the first power button in the Backsight Setup screen allows
you to specify an occupy point using other methods or view the details
of the currently selected point. You should experiment with the
options available with various power buttons to become familiar with
them.

Choose From Map Button

The Choose From Map Button is always associated with a field where
an existing point is required. When the button is tapped, a map view
is displayed. To select a point for the required field, just tap it from
the map.

Note: If you tap a point from the map view that is located next to
other points, another screen will open that displays all of the points
in the area that was tapped. Tap the desired point from the list to
select it.

Scroll Buttons

When a button label is preceded with the » symbol, it indicates that
the button label can be changed by tapping it, thus changing the type
of value that would be entered in the associated field. As you
continue tapping a scroll button, the label will cycle through all the
available choices.

In the Backsight Setup screen, the backsight can be defined by a
point or a direction by toggling the scroll button between

» BS Point | and | » BS Direction |

11
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Special Point Symbols

Some field labels are preceded with a special symbol. For example,
the Occupy Point field in the Backsight Setup screen is displayed as “+
Occupy Point” The plus symbol indicates that the occupy point is
represented as a plus symbol when viewing it in the Map View.

Other symbols are also used to represent other types of points.

Index Cards

Many screens have access to other screens that are still part of the
original screen. The different screens are selected by tapping on
various tabs, which look like the tabs of on index cards. Because of
this, each individual screen is referred to as a card. The tabs can
appear along the top of the screen or the right edge.

The Backsight Setup screen consists of two cards. One is titled Input,
and the other is titled Map.

Input Shortcuts

Distances and angles are normally entered in the appropriate fields
simply by typing the value from the keypad, but there is a shortcut
that can simplify the entry of a distance or angle.

If you want to enter the distance between two points in a particular
field, but you do not know offhand what that distance is, you can
enter the two point names that define that distance separated by a
hyphen. For example, entering 1-2 in a distance field would compute
the horizontal distance from Point 1 to Point 2. As soon as the cursor
is moved from that field, the horizontal distance between the points
will be computed and entered in that field.

An alternate method to using this shortcut is to tap the Ll power
button, select Choose from map... and then tap the two points that
define the distance that you want to enter. Once you tap @ from the
Map View, the horizontal distance between the two tapped points will
appear in the corresponding field.

Likewise, there is a similar shortcut to enter angles in fields that
accept them. If you wanted to enter the angle, o, from the
illustration shown here, you would simply enter 1-2-3 in the
appropriate field. As soon as the cursor is moved from that field, the

12
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angle formed by the three points entered will be entered in that field.
As with specifying a distance, you could also use the power button as
described above and tap the points of the angle in the correct order.

Entering Distances in Other Units

When a distance is entered in a particular field, it is normally entered
using the same units that are configured for the current job, but
distances can also be entered that are expressed in other distance
units.

When entering a distance that is expressed in units that do not match
those configured for the job, you simply append the entered distance
with the abbreviation for the type of units entered. For example, if
the distance units for your current job were set to feet and you
wanted to enter a distance in meters, you would simply append the
distance value with an m or M for meters. As soon as the cursor is
moved to another field, the meters that you entered will be converted
to feet.

The abbreviations can be entered in lower case or upper case
characters. They can also be entered directly after the distance
value, or separated with a space. The following abbreviations can be
appended to an entered distance:

o Feet: f or ft

e US Survey Feet: usf or usft

e Inches: in

e Meters: m

e Centimeters: cm

e Millimeters: mm

e Chains: corch

13
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The Map View

Many screens provide access to a map view. The
map view is a graphical representation of the
points and other useful information in the
current job and can be accessed with the

and buttons. A bar is shown at the bottom
that indicates the scale of the map view.

The buttons along the left edge of the screen
allow you to manipulate the map view so that it
displays what you want to see.

| —

j deyy [57] SInead [T | andu i)

Some map views also display a vertical profile.

Tip: You can pan around your map by dragging your finger or stylus
across the screen.

ﬂ Zoom Extents Button

This button will change the scale of the screen so that all the points
in the current job will fit on the screen.

@ Zoom |n Button

This button will zoom the current screen in by approximately 25%.

Q| Zoom Out Button

This button will zoom the current screen out by approximately 25%.

@ Zoom Window Button

After tapping this button, a box can be dragged across the screen.
When your finger or stylus leaves the screen, the map will zoom to
the box that was drawn.

@ Increase Vertical Scale

14



Getting Started

This button is only available when viewing a vertical profile. Each
time it is tapped, the vertical scale of the view is increased.

@ Decrease Vertical Scale

This button is only available when viewing a vertical profile. Each
time it is tapped, the vertical scale of the view is decreased.

Zoom Preview Button

When this button is available, it will display only the points that are
currently in use.

Display / Hide Labels Button

In some screens, this button will simply toggle the point names and
descriptions on and off in a Map View, but in other screens it will
open the Map Display Options screen, which gives you even more
control over what is displayed in the Map View.

The Settings Screen

The Settings screen is used to control all of the settings available for
your total station, data collector, current job, and Survey Pro
software. It contains several index card-style tabs. Each card
contains different types of settings.

Most of the settings remain unchanged unless you deliberately
change them, meaning the default settings are whatever they were
set to last. For example, if you create a new job where you change the
direction units from azimuths to bearings and then create another
new job, the default direction units for the new job will be bearings.

Survey Pro behaves in this way since most people use the same
settings for a majority of their jobs. This way, once the settings are
set, they become the default settings for all new jobs and current jobs.

Some settings are considered critical and are therefore stored within
the job. The following settings are stored within a job and will
override the corresponding settings in the Settings screen when it is
opened:

15
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e Scale Factor — Surveying Settings Card

e Earth Curvature On or Off — Surveying Settings Card

e Units for Survey Data (distances) — Units Settings Card
e North or South Azimuth — Units Settings Card

e Angle Units — Units Settings Card

e GPS setup information such as localization, mapping plane,
etc. (Requires GPS Module)

Note: You can scroll to additional tabs when they are not in view by
using the [4] ] buttons.

Instrument Settings Page

The Instrument Settings are used to define the

type of total station that is being used so it can Settings [ 0K |
communicate with the data collector. When your  Instrument |Unit9 | Format | Files | Surveyir 4] ¥ |
data collector is connected to a total station, the Brand: |Trimb|e ~|
Brand and Model should be selected to match Niodel: 5600 D200+ Remor r
your total station. If your exact model is not e e
listed, you should select from the models that are Instrument Settings. .. | Send to Instrument |
available until you find one that works.
Serial Port: ICOM 1 'I

When set to Manual Mode, the data collector will

. . . Baud Rate: I%DD 'I
not communicate with a total station. Instead, At
when a button is pressed that would normally s hoe (I

trigger the total station to take a shot; a dialog
box will open where you enter the shot data manually from the
keypad. When you are learning the software in an office
environment, it is usually easiest to set the software to manual mode.

Model: is where you specify the model of the total station that you are
using from a dropdown list. When a particular model is selected, the
default settings for that model are automatically selected. If those
setting are changed manually, you can switch back to the default
settings by tapping the button.
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The | Instrument Settings... | button accesses the settings that are
specific for the selected total station model. This screen can also
quickly be accessed from anywhere in the program by using the.

Note: The options available after tapping the | Instrument Settings...|
button, or the @—W hotkey directly toggle settings that are built into
your particular total station. These settings are explained in your
total station’s documentation and are not explained in the Survey Pro
Manual.

The | Send to Instrument | button is available when certain models are
selected. When this button is available, it should be tapped after
turning the total station on. This will send an initializing string to
the instrument that will make certain robotic functions work more
smoothly.

Units Settings

The Units Settings defines the units that are used within the
software, including those that are sent from the total station, entered
from the keypad and displayed on the screen. You can select the
following settings for your job.

Instrument Units lFDrmat] Files | Surveyi 4 | » Units for Distances: defines the units used for

Units for Distances:
Units for Angles:
Display Directions As:

Azimuth Type:

distances as Meters, Feet, or International Feet.
|Meters j . . i

Units for Angles: defines the units used for
|Degrees [ ] angles as Degrees or Grads.
[1zimuth [ Display Directions As: will display directions as
[rth Azirmuth ~| | aBearing or Azimuth.

Azimuth Type: defines if you are using a North

Azimuth or a South Azimuth.
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Format Settings

The Format Settings defines the precision (the number of places
beyond the decimal point) that is displayed for various values in all
screens, and how stations are defined.

Note: All internal calculations are performed using full precision.

Northings / Eastings: will allow you to display Instrument | Units ~ Format |Fi|.;S | surveyi 4 [ »]
from zero to six place_s passed the decimal point T J— |1,234.123 =
for northing and easting values. :

Elevations: 1,234,123 =
Elevations: allows you to dlsplay from Zero t0 SiX g Feat /Meters: [1234.123 =
places passed the decimal point for elevations.

Acres / Hectares: |1,234.123 j
Sq Feet / Meters: allows you to display from zero pistances: |1J234.123 =]
to four places passed the decimal point for square srgles: |123041.23.. |
feet or square meter values.

Statiors: [12+34.123 =]

Acres / Hectares: allows you to display from zero
to four places passed the decimal point for acre or hectare values.

Distances: allows you to display from zero to six places passed the
decimal point for distances.

Angles: allows you to include from zero to four fractional seconds
with angle values.

Stations: allows you to display stations in any of the following
formats:

e 12+34.123: displays stations where the number to the left of
the + advances after traveling 100 feet or meters.

e 1+234.123: displays stations where the number to the left of
the + advances after traveling 1,000 feet or meters.

e 1,234.123: displays standard distances rather than stations.
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Files Settings

The Files Settings allow you to select a control file or description file
to use with the current job.

Instrument | Units | Format Files |Sur\reyir 4| »| Control File: allows you to select a control file to

—Cartral File: use with the current job. Control files are
[rosCantral_Ground. job Browse. . | ﬂ| discussed in more detail on Page 25.

~Description File: Description File: allows you to select a
PESCRIPT.TXT Browse... |ﬂ| description file to use with the current job.
W e Eis ess Eatse Description files are discussed in more detail on

Page 29.

~Feature Code File:

[pample. fea Browse... |ﬂ| M This File Uses Codes: Check this box if the
description file contains codes and associated

descriptions. Leave the box unchecked if the
description only contains descriptions (no codes).

Feature Code File: allows you to select a feature code file to use with
the current job.

: allows you to select a file to use with the current job.
Simply tap on the filename and then tap the button.

: closes the currently selected file so that it is no longer used
with the current job.

Surveying Settings

The Surveying Settings allows you to select various options that
affect how data collection is performed.

Units | Format | Files ~ Surveying | stakeout 4| »
jl M Prompt for Description: when checked, a

Prompt for Description

[IPrampt for Height of Rod

[v]Survey with True Azimuths

[]adjust for Earth Curvature / Refraction

prompt for a point description will appear
before any new point is stored.

ClPrarmpt for Layer =| | M Prompt for Height of Rod: when checked, a
Scale Factor: - prompt for the rod height will appear before any
I™ Use Scale F: [1o Calc. Scale | new point is stored.

Conventional measurerments not scaled.

_ ™ Survey with True Azimuths: when checked,
[~ Prompt to Reset Scale With New Setups

angle rights will be referenced from true north

19



User’'s Manual

when traversing.

M Adjust for Earth Curvature / Refraction: when checked, the
elevations for new points are adjusted to compensate for the
curvature of the earth and refraction.

M Prompt for Layer: when checked, a prompt to select a layer will
appear before any new point is stored from only the routines under
the Survey menu.

M Prompt for Attributes: when checked, a prompt to select feature
information will appear before any new point is stored from only the
routines under the Survey menu. This also requires that a feature file
be selected from the Files Settings card, described above.

M Use Scale Factor: when checked, horizontal distances to all new
points will be scaled by the factor entered here. Elevations are not
affected.

Calc. Scale |: allows you to automatically compute the scale factor

from a selected map projection. If a mapping plane is not already
selected, you will fist be prompted to select one.

M Prompt to Reset Scale on New Setups: if checked when a map
projection is selected and you setup over a new location, the specified
scale factor is compared to the scale factor defined for your current
location in the mapping plane. If the scale factor is different, you will
be prompted to use the new scale factor.

Stakeout Settings

The Stakeout Settings contains the setting that control how stakeout
is performed.

Stake “Corners,” Not Just Even Intervals: when Format| Files | Surveying Stakeout |Repetit 4 | ¥ |

staking by stations, locations where a line ] Stoke "Cormers”, Not Just Even Intervals -
segment changes, such as from a straight section [¥] &lways Start Stakeout With Coarse Mode
to a curve, will also be staked when this is %USB Manual Updating (Remate Cantrol)

Prompt for Layer
checked. [CIPrompt for Attributes hd
Always Start Stakeout With Coarse Mode: when |, 0 Torance: |7'3-083333 f
checked, the Coarse EDM (fast shot) checkbox
found in all stakeout screens will initially be Turn Gun to Design Paint: {20 (Ha + 2#) [
checked. This instructs the total station to Cut Sheet Offset Stored:  [actual Offset =

measure distances faster, but with slightly less
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accuracy.

Use Manual Updating (Remote Control): When this is checked, an
button in the stakeout screens must be pressed to take a shot.
When this not checked, shots are continuously taken in the stakeout
screens. (This is only valid when running in remote mode using a
robotic total station.)

M Prompt for Layer: when checked, a prompt to select a layer will
appear before any new point is stored from only the routines under
the Stakeout menu.

M Prompt for Attributes: when checked, a prompt to select feature
information will appear before any new point is stored from only the
routines under the Stakeout menu. This also requires that a feature
file be selected from the Files Settings card, described earlier.

Note: There is no Prompt for Description checkbox as in the Survey
Settings because you will always be prompted for a description when
storing a point from a stakeout routine.

Horizontal Distance Tolerance: this setting affects the Remote
Staking and Stake to Line routines. When staking to a line and the
prism is located at a perpendicular distance to the specified line that
is within the range set here, a message will state that you are on the
line. When performing Remote Stakeout, the final graphic screen
that is displayed when you are near the stake point will occur when
you are within the distance to the stake point specified here.

Turn Gun To Design Point: only applies to motorized total stations.
The following options are available:

e Yes: 2D (HA only): The total station will automatically turn
horizontally toward the design point.

e Yes: 3D (HA and ZA): The total station will automatically turn
horizontally and vertically toward the design point.

e No: The total station must be turned manually.

Cut Sheet Data stored: when storing a stake point, the data that is
stored depends on the following selection made here:
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e Cut Sheet and Points: When a stake point is stored, cut / fill
data is stored to the current raw data file and the point

coordinates are stored in the current job.

e Cut Sheet only: When a stake point is stored, only cut / fill
data for that point is stored to the current raw data file.

(Point coordinates are not stored.)

e Points only: When a stake point is stored, only the point
coordinates are stored in the current job. (Cut/ fill data is not

stored.)

Cut Sheet Offset stored: The cut sheet offset information can be
stored to the raw data file in either of the following formats when

performing any offset staking routine:

o Design Offset: when selected, a cut sheet report will list the

design-offset values.

e Actual Offset: when selected, a cut sheet report will list the

measured-offset values.

Repetition Settings

The Repetition Settings contains the settings that control how
repetition shots are performed and the acceptable tolerances.

Horizontal Tolerance: a warning message will be
displayed if a horizontal angle exceeds the
tolerance entered here during a repetition shot.

Zenith Tolerance: a warning message will be
displayed if a vertical angle exceeds the tolerance
entered here during a repetition shot.

Distance Tolerance: a warning message will be
displayed if a distance exceeds the tolerance
entered here during a repetition shot.

Shoot Distance To Backsight: when checked, a

Surveyingl Stakeout Repetition |Datefrime| 4 | 4

Horizontal Tolerance: ISD.D S8C

Zenith Tolerance: 300 SEC

Distance Tolerance: ID.S ft

™ Shoot Distance to Backsight

" Do Mot Shoaot Reverse Distances

" Enable Automatic Repetition

Shooting Sequence:  |BS = FS ~FS =BS5S j

distance will be measured to each shot to the backsight. When

unchecked, only the angles are measured.
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Do Not Shoot Reverse Distances: when checked, distances are not
measured during reverse shots.

Enable Automatic Repetition: when checked, all remaining shots
after the first shot to the backsight and foresight will occur
automatically when using a motorized instrument.

Shooting Sequence: specifies the order that the shots are taken from
the following options:

BS > FS * FS > BS: Backsight, Foresight, reverse Foresight
Backsight

BS > FS > BS > FS: Backsight, Foresight, reverse Backsight,
Foresight

BS * BS > FS " FS: Backsight, reverse Backsight, Foresight,
reverse Foresight

FS ~FS > BS ~ BS: Foresight, reverse Foresight, Backsight,
reverse Backsight

FS > BS * BS > FS: Foresight, Backsight, reverse Backsight,
Foresight

FS >BS *> FS > BS: Foresight, Backsight, reverse Foresight,
Backsight

Date/Time Settings

: The Date/Time Settings is used to set the date
Repetition Date/Time |G I 1 | 4 - N
SpEren l e_nera I and time in the data collector.
Date: Tirme: Farmat:
| 01/01/2000 | 120000 [local v Date: displays the current date.
—Set Date: ~SetTime: ————————————
MM DD vy HH MM 5SS Time: displays the current time.

ERERE:
Set Date |

~DUT Correction:

—

Set Time |
Syncronize |

[o0 oo _ _
Format: Select Local to display your local time,
or UTC to display Coordinated Universal Time.
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Note: The date, time and UTC are computed using Windows CE’s
Date/Time properties.

Set Date | will set the system date with the date that is entered.

: will set the system time with the time entered.
: when pressed, will zero the fractional portion of the

current time and advance to the nearest second so that the time can
be set more accurately.

Set DUT: is the polar wandering correction factor, in seconds, used to
convert UTC to UT1. (UT1=UTC+DUT)

General Settings

The General Settings contains the following settings:

M Use Enter Key to Move Between Fields: when | takeout| Repetition | Date/Time Gereral | 4| » |
checked, t_he [I_Enter] key will move the cursor to [lUse Enter Key to Move Between Fields N
the next field in all screens. When unchecked, [ ashways Prompt for Backsight Check

the [Enter] key will perform a different function []Beep \hen Storing Points

- - [[]Beep On Contral Activation
depending on the field selected. [IPrompt for Descriptior,

[CIPrampt for Layer

Prompt for Attribute .
Note: The arrow keys and the [Tab] key can also [IPrompt for Atributes =l

be used to move the cursor between fields. I Auto time stamp every [0 min.

¥ Remind to backup job every |1 birs.

M Always Prompt for Backsight Check: when checked, you will be
prompted if you attempt to exit the Backsight Setup screen without
first performing a backsight check.

M Beep When Storing Points: when checked, a beep will sound
whenever a new point is stored.

M Prompt for Description: when checked, a prompt for a description
will appear before any new point is stored from any routine other
than those included in the Survey and Stakeout menus.
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M Prompt for Layer: when checked, a prompt to select a layer will
appear before any new point is stored from any routine other than
those included in the Survey and Stakeout menus.

M Prompt for Attributes: when checked, a prompt to select feature
information will appear before any new point is stored from any
routine other than those included in the Survey and Stakeout menus.
This also requires that a feature file be selected from the Files
Settings card, described earlier.

M Backup Reminder When Closing Job: when checked, a reminder
will open to backup the current job prior to closing it.

M Auto time stamp every __ min: when checked, will store a note
record to the raw data file containing the current date and time each
time the specified number of minutes passes. This is useful for
tracking down when specific raw data records were written to the file.

M Remind to backup job every ___ hrs: when checked, will open a
reminder to backup the current job after every specified number of
hours passes.

Required Files

Every job that is used with TDS Survey Pro actually consists of at
least two separate files; a job file and a raw data file. Each file
performs a different role within the software.

A job file can be created in the data collector, or on a PC using TDS
Survey Link and then transferred to the data collector. A raw data
file is automatically generated once the job file is open in the data
collector. A raw data file cannot be created using any other method.

There are two other optional types of files that can be used with
Survey Pro called control files and description files. Job files and raw
data files are explained below. Control files and description files are
explained, starting on Page 25 and 29, respectively and include
examples to illustrate their use.
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Job Files

A job file is a binary file that has a file name that is the same as the
job name, followed by a *.JOB extension. A job file is similar to the

older TDS-format coordinate file, except in addition to storing point
names and their associated coordinates, a job file also contains all of
the line work as well.

When you specify points to use for any reason within Survey Pro, the
software will read the coordinates for the specified points from the job
file. Whenever you store a new point within Survey Pro, the point is
added to this file.

A job file can be edited on the data collector when using the Edit
Points screen. Since a job file is binary, it requires special software
for editing on a PC, such as TDS Survey Link. It can also be
converted to or from an ASCII file using Survey Link. (Refer to the
Survey Link documentation for this procedure.)

When a job file is converted to an ASCII file, the resulting file is
simply a list of points and coordinates. Each line consists of a point
name, northing or latitude, easting or longitude, elevation or elliptical
height, and a note where each value is separated by a comma.

Raw Data Files

A raw data file is an ASCII text file that is automatically generated
whenever a new job is created on the data collector. It has the same
file name as the job file (the job name), followed by the *.RAW
extension.

A raw data file is essentially a log of everything that occurred in the
field. All activity that can create or modify a point is written to a raw
data file. Survey Pro never “reads” from the raw data file — it only
writes to the file. Since a raw data file stores all of the activity that
takes place in the field, it can be used to regenerate the original job
file if the job file was somehow lost. This process requires the TDS
Survey Link software.

Since a raw data file is considered a legal document, it cannot be
edited using any TDS software other than appending a note to it
using the View Raw Data screen. Editing a raw data file would
invalidate all of its contents and is not supported in any way by TDS.

26




Getting Started

When viewing a raw data file on a PC using a simple text editor or on
Survey Pro using the View Raw Data screen, the file is shown
unaltered, which can appear somewhat cryptic. Appendix B, in the
Reference Manual, explains all of the raw data codes to assist in
reading the file using this method. When viewing the file from within
Survey Link, the codes are automatically translated on the screen to
a format that is easier to understand.

Control Files

A Control File is simply an existing job that is optionally opened
within the current job so that the points from the control file are also
available for use in the current job. The points stored in a control file
are called Control Points.

Some users prefer to keep a set of known points in a separate control
file when repeatedly working on new jobs in the same general area.
That way when they return to the job site, they can create a new job,
but select the control file to easily have access to the known control
points.

Once a control file is selected in the current job, the control points can
be used in the same way as the job’s points with the following
exceptions:

e A control file has read only attributes. This means that the
points in a control file cannot be modified or deleted; they can
only be read. For example, you can select a control point to
use as an occupy point during data collection or as a design
point during stake out, but you could not use a control point
for a foresight where you intend to overwrite the existing
coordinates with new coordinates. You would also be unable
to modify a control point from the Edit Points screen.

e Since the points in a control file are essentially merged with
the points in the current job, you cannot open a control file if
any of the point names used in it are also used in the current
job. If you attempt to do so, a dialog will tell you that a
duplicate point name was encountered and the control file
will not be opened.
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e Only points are used from a control file. If a control file
contains other objects, such as polylines or alignments, they
will be ignored.

Control File Example

The following general example explains one scenario where a control
file is used. In this example, a new job is created with a point that has
arbitrary coordinates. The control file is selected and used to replace
the arbitrary coordinates with coordinates that are in the same
coordinate system as those in the control file. The steps in this
example can be modified to fit your specific situation.

Assume that you already have a job that contains several known
points for an area where you intend to work. You want to create a
new job and select the existing job as a control file to make the control
points available in the new job. Also, assume that the control file
contains points named 1 through 10.

1. Create a new job by selecting [[2] File ], |[8] Open/New | from the
Main Menu.

2. Enter a point name for the first point in the job that will not
conflict with the names that are in the control file. In this
example, you could enter either any alphanumeric name or any
numeric name that is above 10. (Accept the default coordinates
for now — they will be overwritten later.)

3. Select the Files tab from the Settings screen.

4. Tap the button in the Control File section of the screen
and select the job that you want to use as a control file.

5. Define your Occupy and Backsight points using points from the
control file and enter the point name that was just created as the
Foresight.

6. Take a side shot or traverse shot and overwrite the original
coordinates with the new coordinates. This will tie in the
coordinates for the new point with the coordinates in the control
file.

7. Continue your survey.
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Description Files

A Description File is used to automate the task of entering
descriptions for points that are stored in a job. They are especially
useful when the same descriptions are frequently used in the same
job.

A description file is a text file containing a list of the descriptions that
you will want to use with a particular job. The file itself is usually
created on a PC, using any ASCII text editor such as Notepad, which
is included with Microsoft Windows. It is then saved using any file
name and the .txt extension and then transferred to the data collector.

It is important to realize that when you use a more sophisticated
application, such as a word processor to create a description file, you
must be careful how the file is saved. By default, a word processor
will store additional non-ASCII data in a file making it incompatible
as a description file. However this can be avoided if you use the File |
Save As... routine from your word processor and choose a Text Only
format as the type of document to save. For more information on
creating a text file using a word processor, refer to the your word
processor’s documentation.

Description files can be created in two different formats; one includes
codes and the other does not. The chosen format determines how
descriptions are entered. Each format is described below.

Description Files Without Codes

A description file that does not contain codes is simply a list of the
descriptions that you will want to use in a job. The content of a
sample description file, without codes, is shown here.

The following rules apply to description files without codes:
e Each line in the file contains a separate description.

e A description can be up to 16 characters in length
(including spaces).

e A description can contain any characters included on a

keyboard.
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e Descriptions do not need to be arranged in alphabetical order.
(Survey Pro does that for you.)

e Descriptions are case sensitive.

To use a description from a description file, Traverse Sideshot
simply start typing that description in any OCC: 1 HI: 0.000 BS: 0°00'00" i

Description field. (You can experiment with 8 Foresight: |5 :l
descriptions in the | [3] Survey |,
P . Description:: |d| |HR: ID.DDD

|[8] Traverse / Sideshot | screen.) Once you start

- — ) i apple tes ﬂ
typing a description, a dropdown list will appear cheny tres
displaying all of the descriptions in alphabetical . ,

order. If the first letter(s) that you typed match ol o
the first letters of a description in the description

[ ceva (7] | sunse [] anc i

file, that description will automatically be : .

. . L7 ide: Sk ksight...
selected in the dropdown list. Once it is selected, M
you can have that description replace what you have typed by

pressing [Enter] on the keypad. You can also use the arrow keys to
scroll through the dropdown list to make an alternate selection.

If you wanted douglas fir to be selected with the sample description
file used here, you would have to start typing with lower case
characters since descriptions are case sensitive. (Typing Dou... would
not work.)

Description Files With Codes

A description file that uses codes is similar to those without codes, 4] Notepad M= E3

except a code precedes each description in the file. A sample iz Edt Semeh HEE

description file with codes is shown here. b Big i [
do Douglas Fir

lo Lodgepole Pine

ma Maple Tree

. . .- . . . Dak T

e Each line in a description file begins with a code, followed th Cherry Tree

by a single space, and then the description. po Ponderosa Pine |

The following rules apply to description files that use codes:

e A description code can consist of up to seven characters with
no spaces.

e Description codes are case sensitive.
e The description is limited to 16 characters.

e Descriptions can include any character included on a
keyboard.
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To use a description from a description file with codes simply type the
code associated with the desired description in any Description field.
As soon as soon as the cursor moves out of the Description field, the
code is replaced with the corresponding description. For example, if
you typed lo in a description field while using the description file
shown above, lo would be replaced with Lodgepole Pine once the
cursor was moved to another field.

You can combine a description with any other text, or combine two
descriptions by using an ampersand (&). For example, entering
Tall&do would result in a description of Tall Douglas Fir. Entering
b&oa would result in a description of Big Oak Tree. This method also
works when spaces are included with the & character. For example,
entering b&oa would have the same result as entering b & oa.

Note: Remember to check the This File Uses Codes checkbox when
opening a description file that contains codes, described next.

Opening a Description File

Once a description file is created and stored in the data collector, it is
activated with the following steps:

1. Select|[2 Job],

2. Select the Files tab and tap the button in the Description
File section of the screen.

[a] Settings | from the Main Menu.

3. All of the files with a .txt extension will be displayed. Select the
file that you want to use and tap .

4. If the description file contains codes, check the This File Uses
Codes checkbox.
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Feature Codes

As explained above, a description or descriptor codes can be used to
help describe a point prior to storing it, but this can be a limited
solution for describing certain points.

Survey Pro also allows you to describe any object using feature codes.
Feature codes can be used to describe objects quickly and in more
detail than a standard text description, particularly when data is
collected for several points that fit into the same category. For
example, if the locations for all the utility poles in an area were being
collected, a single feature code could be used to separately describe
the condition of each utility pole.

When describing an object using feature codes, a selection is made
from any number of main categories called features. Once a
particular feature is selected, any number of descriptions can be
made from sub-categories to the selected feature called attributes.

In general, a feature describes what an object is and attributes are
used to describe the details of that object.

To take advantage of feature codes, a feature file must first be created
using the TDS Survey Attribute Manager, which is included in
version 7.2, or later of the TDS Survey Link software.

The TDS Survey Attribute Manager can also be used to view or
modify the selected features in a particular job and to export them to
any of several different file formats for use in other popular software
packages.

Warning: Once a feature file is used in a job, that feature file cannot
be modified and then reassigned to that job unless all of the existing
attributes stored in the job are first removed.

For more information on creating a feature file, refer to the Survey
Attribute Manager section of the Survey Link manual.
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Features

The primary part of a feature code is called a feature. Features
generally describe what an object is. Two types of features are used
in Survey Pro: points and lines, which are described below.

When assigning a feature to data that was collected in Survey Pro,
only features of the same type are available for selection. For
example, if selecting a feature to describe a point in a job, only the
point features are displayed. Likewise, if selecting a feature to
describe a polyline, only the line features in the feature file are
displayed.

e Point Features
A point feature consists of a single independent point.
Examples of a point feature would be objects such as a tree, a
utility pedestal, or a fire hydrant.

e LineFeatures
A line feature consists of two or more points that define alinear object,
such as afence or awaterline. In Survey Pro, these are stored as
polylines, but line features can also be used to describe alignments.

Attributes

A feature, by itself, would not be useful in describing a point or line
with much detail since a feature only helps describe what the stored
point is. Attributes are used to help describe the details of the object.

Attributes are either typed in from the keyboard or selected from a
pull-down menu and fall into the following three categories.

e String Attributes
A string attribute consists of atitle and afield where the user can type
any characters from the data collector’ s keypad up to a specified
maximum length. An example of a string attribute is an attribute titled
Notes where the user would type anything to describe a feature.

e ValueAttributes
A value attribute accepts only numbers from the keypad. These
attributes are setup to accept numbers that fall in a specified range.
Some examples of a numeric attribute would be the height of atree or a
utility pole's 1D number.
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e Menu Attributes
A menu attribute is an attribute that is selected from a pull-down menu
rather than typed in from the keypad. Menu items can aso have sub-
menu items. For example, you could have a feature labeled Utility with
a pull-down menu labeled Type containing Pole and Pedestal. There
could also be sub-menu items available that could be used to describe
the pole or pedestal in more detail. Menus can only be two levels deep,
but there is no limit to the number of items that can be listed in a pull-
down menu.

Using Feature Codes in Survey Pro

Before you can use features and attributes to describe points in
Survey Pro, you must select a valid feature file to use with the

current job.
To SEIG(Et a feature flle, open the -
screen and then select the Files Instrument | Units | Format Flles |5urveyirL|L
card. Tap the bottom button, locate S
and select the appropriate *.FEA feature file. | Browse. ., | Clearl
Once a feature file is selected for the current job, ~Description File:
you can configure Survey Pro to prompt for | Browse, . | Clearl
attributes whenever a point, line, or alignment ™ This File Uses Codes
is stored. There are three cards within the .

~Feature Code File:
[[2] Job || [2] Settings| screen to configure this Fample fea Browss. .. | C|ear|
prompt.

There is a M Prompt for Attributes checkbox in the

Survey card, the Stakeout card and the General card. The first
affects if you are prompted for attributes only when an object is
stored from the routines within the Survey menu. Likewise, the
second affects only objects stored from the routines in the Stakeout
menu. The prompt in the General card affects if you are prompted for
attributes when an object is stored from any other routines, such as
the COGO routines.

The features and attributes for existing points, polylines, and
alignments can also be edited using the Edit Points and Edit
Polylines and Edit Alignments screens, respectively.
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Layers

Survey Pro uses layers to help manage the data in a job. Any number
of layers can exist in a job and any new objects can be assigned to any
particular layer. For example, a common set of points can be stored
on one layer and another set can be stored on a different layer.

The visibility of any layer can be toggled on and off, which gives full
control over the data that is displayed in a map view. This is useful
to reduce clutter in a job that contains several objects. The objects

that are stored on a layer include points, polylines, and alignments.

TDS ForeSight can read a JOB file and output an AutoCAD DXF file
containing all the original layer information. This conversion can
also be performed using TDS Survey Link 7.2, or later via the Survey
Attribute Manager, which is included as part of that program.

Layer O

Layers can be added, deleted and renamed with the exception of
Layer 0. Layer O is a special layer that must exist in every job. It
cannot be deleted or renamed.

Layer O provides two main functions: compatibility with AutoCAD;
and is used as a layer for the storage of objects that are not assigned
to any other layer. Since all the objects in a job have to be assigned to
a layer, Layer 0 is always there so a situation cannot occur where an
object is stored, but does not exist on any layer.

Other Special Layers

Some layers are automatically created, but unlike Layer 0, these
layers behave exactly the same as any user-created layer; they can be
renamed or deleted. Whenever a control file (Page 27) is selected for
a job, a Control layer is automatically created and the points in the
control file are stored to that layer. (Any non-point objects in a control
file are always ignored.)
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Similarly, whenever a new job is created, a Points layer is
automatically created and selected as the active layer. The active
layer is the default layer where any new objects will be stored.

Managing Layers

You can configure Survey Pro to prompt for a layer whenever an
object is stored. If this prompt is turned off, any new objects that are
stored will simply be stored to the active layer. There are three cards
within the |[2] Job | | [a] Settings] screen to configure this prompt.

There is a M Prompt for Layer checkbox in the Survey card, the
Stakeout card and the General card. The first affects if you are
prompted for a layer only when new data is stored from the routines
within the Survey menu. Likewise, the second affects only data
stored from the routines in the Stakeout menu. The prompt in the
General card affects if you are prompted for a layer when data is
stored from any other routines, such as the COGO routines.

Most layer management is performed from the Manage Layers
[2] Job | | [H] Manage Layers | screen. This screen Layer Yisible | Objects

allows you to add, delete, rename and change the i

visibility of the various layers. You can also set CONTROL fes 18

the active layer from here. This screen is also ?E;[D) erg 333

available from several different locations, such as Trash MO 5

the new Map Display Options screen and any of
the controls that allow you to select layers. The
@-[K] hotkey can also be used to access the

Manage Layers screen. Setactive | mew.. | Edit.. Delste

Changing the Active Layer

To change the active layer, tap the desired layer and then tap the

Set Active | button. There must always be an active layer and there
can only be one active layer at a time. The active layer is marked

with the & symbol.
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Creating a New Layer

A new layer can be created by tapping , which opens the New
Layer dialog box where a name and if the new layer should be visible
is entered.

Changing a Layer Name or Visibility

Selecting a layer and then tapping opens the Edit Layer
dialog box where the name and visibility can be changed for the
selected layer. You can also edit a layer by double-tapping on it.
(Layer 0 cannot be renamed.)

Deleting a Layer

You can only delete an empty layer. If a layer contains any objects,
they must first be moved to a different layer. To delete a layer, select

the layer and tap . (Layer 0 cannot be deleted.)

Moving Objects from One Layer to Another

The objects on a layer can be moved to a different layer using the

object's appropriate edit screen. For example, to move several points
from one layer to another, select the desired points in the Edit Points
screen and tap . Select the layer you want to move them to and

tap OK]
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2D / 3D Points

Survey Pro allows a job to contain 3D points as well as 2D points.
Since a 2D point has no elevation associated with it, care should be
taken when working with a job that contains any 2D points,

especially if you still want to collect 3D points.

If you occupy a point that has no elevation, all
the points that are collected from that setup will
also have no elevations. Similarly, if you occupy
a 2D point and perform stake out, no vertical
data is provided.

You can quickly see if there are any 2D points in

the current job by opening the Job |,
Edit Points | screen. Any point where the

elevation is shown as “---" is a 2D point.

Polylines

Edit Points

PDlnt DBSEI’IEtIDﬂ Norﬂﬂlng ifeet) Eastlng (feet)

Fi X

+ 2 Back9|ght 5,050,000 5,050,000

+ 3 =5 4,057,738 5,000,631

4 TR 5,000,000 5,050,000

1] | |
Edit.. | Ineert. | Dekte.. |
Eind... | Eitdl ext | Go Tou., |

Lines can be added to your project that can represent anything such
as a roadway, a building, or a lot boundary. These lines are referred
to as polylines. Polylines can be compared to the point lists used in
other TDS data collection software. They can consist of several
individual curved and straight sections. A point must be stored in the
project for all the locations on the polyline where a new section begins

and ends.

Polylines can be used to compute information such as the perimeter
and area for a lot boundary. They can also make it easier to compute
and store offset points for the sides of a roadway when a polyline

exists that defines a roadway centerline.

Refer to the Reference Manual for information on all the screens that

are used to create and edit polylines.
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Alignments

Alignments are similar to polylines in that they define specific lines
in the current job and typically describe the centerline of a road. An
alignment can then be used in the Offset Staking, Offset Points,
Offset Lines, and Slope Staking screens. Unlike polylines,
alignments do not need points for the locations where the alignment
changes (called nodes).

Alignments are created by separately defining the horizontal and
vertical details of a line. Although no points are required to define an
alignment, the starting position must be tied to a specific location in
the current job, the POB, which can be defined by an existing point or
known coordinates.

The horizontal and vertical details of an alignment are defined in
sections. The first horizontal and vertical section always begins at
the specified starting location and each new segment is appended to
the previous horizontal or vertical segment.

Once all the horizontal and vertical alignment segments are defined,
Survey Pro merges the information to create a single 3-dimensional
line.

The vertical alignment (VAL) must be equal in length or greater than
the horizontal alignment. The HAL must not be greater than the
VAL.
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Creating an Alignment

In this step-by-step example, we will create an alignment that has all
the possible horizontal and vertical segment types.

1. Select|[2 Job], Edit Alignments | from the Add/Edit Alighments
Main Menu. If any alignments exist in the mew.. | Edt. | pelets.. | |
current job, they will be listed in this screen. eeotsn OB || Ao
An existing alignment can then be edited or (] Driveway FPT:2 Mo
deleted, but for this example, we will create a [« PT:6 Mo
new alignment.

2. Tap to create a new alignment. This
will open the Edit Alignments screen where

I

you can begin adding horizontal and vertical -

segments. 4] | »] "
3. Tap the POB tab and enter North, East and Edit Alignment [ oK |

Elev coordinates of 5000, 5000, 100. This will el |veL  POB |Genera||

be the starting location of the horizontal and

vertical definition. (Alternatively, you could

define the starting location by tapping the Start Location North:|S000 m

» Location | /| » Point | button where East: [S000 m

is displayed and then select an existing b Location: |Elev: |mn|—|L|

point.)

Start Station |D+DD.D v |

Horizontal Alignment

4. Tap the HAL (Horizontal Alignment) tab and
then tap the button. This will open

the Edit Segment screen where the first Length |1nu.u Ll
horizontal alignment segment can be defined.

Edit Segment [ OK |

Line |Arc |Spiral|

segment. Enter a Length of 100 and an

> Azimuth of 0.

5. Tap the Line tab to insert a straight line
b

I vake thisiseqment tanaent io mreyiats

b Azimuth: ”D |l|
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Edit Alignment | oK |
|veL |Poe | General|

| &

lnsert...l Edit...l Bemuvel

— Az=0"00'00",L=100,

POl

il

5Sta: 1+00.000

Azi: D°00'00" [ 20 Feet
Edit Segment [ Ok |

Line  Arc  |spral |

» Radius: |IIDD.D vl
b Delta: | |45.DDDD - |

Turn: © Left ) Right /
H

¥ Make this segment tangent to previous

b AzZirmUth | ID oooo _l

9.

horizontal alignment.

Getting Started

Tap @ at the top of the screen to add
the segment to the horizontal alignment.
You will return to the Edit Alignment
screen where the new segment is
displayed. The graphic shows every
horizontal segment entered so far with
the selected segment in bold. The dot in
the picture indicates the beginning of the
selected segment (in this case it is the
end). This is where the next segment

will be placed when using the
button.

Tap the button again and then tap
the Arc tab to insert a horizontal curve.

Enter a of 100, a of 45
and select a @ Right turn. Check the
Make this segment tangent to previous
checkbox so that the curve will be
positioned so the entrance to the curve is
tangent to the end of the previous
segment.

Tap @ to add the segment to the

Note: A new segment can be inserted between two existing segments
by selecting the existing segment that is to occur after the new
segment and then tapping the button.

Edit Segment [ ok |
Line | Arc Spiral |

Radius IlDD v |

Length IEDD b4 |

Turn: © Left & Right
/,,.--—--...,_

Dir: € TStn5C* C5to 5T H

¥ Make this segment tangent to previous

b Azirnuth: | |45 0000 _|

10.

11.

12.

Tap the button again and then tap
the Spiral tab to insert a spiral curve.

Enter a Radius of 100, a Length of 200,
select a ® Right of turn and a ® CS to ST
direction, and check the Make this
segment tangent to previous checkbox.

Tap @ to add the segment to the
horizontal alignment.
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Edit Alignment [ OK |

|ver |poe | General|

M
1

Note: When creating a new horizontal segment
and using the Make this segment tangent to
previous option, the new segment will appear in Insert..| Edit..| Remave
the Edit Alignment screen tagged with a (P) (see — A2=0°00 DD“ L=100.
picture). This means that if the previous : (p) 4000 un" =
horizontal segment is edited or deleted, thus End

changing the orientation, all subsequent
horizontal segments that have the (P) tag will
also be adjusted so they will remain tangent to 4 | il

A Sta: 1+00.000
the previous segments. Azi: 0°00T00" = 0 et

Io@lﬁDlo@lEE

This does not hold true for vertical alignment segments. Vertical
segments do not have the Make this segment tangent to previous option
and will always begin with the specified starting grade unless they
are manually modified.

Vertical Alignment

We have now added all available horizontal segment types. Next, we
will define the vertical alignment.

Since the horizontal and vertical alignments are defined
independently of each other, the first vertical segment that is defined
will start at the same POB defined above in Step 3.

13. Tap the VAL (Vertical Alignment) tab and Edit Segment [ oK |
then tap the button. v, Grade |v. curve |
14. Tap the V. Line tab to insert a grade. Enter a Length 150 _|

Length of 150 and a Grade of 4%.

15. Tap @ to add the segment to the vertical
alignment.

Get Previous Grade | #—-‘-"—-\:
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Edit Segment | oK |
Y, Grade ¥, Curve |
Length IESD v |
Start Grade |4 % W |
B & i

Get Previous Grade "

|
|

Add/Edit Alighments

new... | Edit.. | Delete... | LI

Description | POB

E Drivenway pT: 2

[ Road1 PT: 6

PN Roadway 1=5,000.000, E=5

16.

17.

18.

Getting Started

Tap the button again and then tap
the V. Curve tab to insert a parabolic
vertical curve. Enter a Length of 250 and
tap the |Get Previous Grade| button to
automatically set the Start Grade to the
ending grade of the previous section.
Enter an End Grade of -2%.

Tap @ to add the segment to the
vertical alignment.

Tap @ from the Edit Alignment screen.
A prompt will ask for a description.
Enter Roadway and Tap @ You will
return to the Add/Edit Alignments screen
where the new alignment is stored and
displayed.

You have now created a new alignment using
all the available types of segments. You can
select the new alignment for use in the Offset
Staking, Offset Points and Offset Lines

routines.

Note: If the horizontal and vertical alignments end at different
stations, they can only be processed in the staking routines as far as
the end of the shortest alignment.
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Fieldwork

This section will explain how to get started using Survey Pro to
collect data from a total station and perform stake out. It is assumed
that you are familiar with the operation of your total station.

The first section describes the backsight setup procedures for various
scenarios. The next section walks you through the steps involved to
setup and perform a simple side shot and traverse shot. The third
section walks you through a simple point-staking example.

The remainder of the chapter illustrates the procedures to perform
the more complex routines in the Survey Pro software in a step-by-
step manner. They are intended to explain only how to use a
particular routine without the need for you to enter any specific
values to read through the example.

When beginning any job, the setup is the same; you need to establish
an occupy point and a backsight.

The occupy point is the point where you will setup the total station.
The coordinates for the occupy point must exist in the current job or
active control file. They can be assumed coordinates; known
coordinates; or computed with the resection routine. (Control files
and the resection routine are discussed later.) Any point in the
current job can be an occupy point.

Once an occupy point is established, the second reference you need is
a backsight point or direction. This can be in the form of a point
stored in the current job, or an azimuth or bearing.

The horizontal angles recorded during data collection are relative to
the backsight. If a point is not available in the job to use as a
backsight, you can assume a backsight direction or you can use the
solar observation routine, described later, to establish a backsight.

The scenarios below will describe four different possibilities for
defining a backsight.
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Scenario One

You know the coordinates and locations for two points on your lot and
want to occupy one and use the other as a backsight.

Solution

1.

19.

Create a job using the coordinates for one of the known points as
the first point.

Use the Edit Points routine to add a second point using the
coordinates for the remaining known point.

From the Backsight Setup screen, set the Occupy Point field to the
point number of one known point and setup the total station over
that point.

Toggle the | BS Direction |/ | BS Point | button to

BS Point | and enter the point name for the second known point in
that field.

Aim the total station toward the other point, zero the horizontal
angle on the instrument, and tap , then . If the
Always Prompt for Backsight Check option is checked in the Job |
Settings | General screen, you will be prompted to check your
backsight.

You are now ready to start your survey.

Scenario Two

You have found two points on your lot and know the azimuth between
them, but you do not have coordinates for either.

Solution

1. Create a job using the default coordinates for the first point.

2. From the Backsight Setup screen, set the Occupy Point field to the
point that was just created.

3. Setup the total station over the point where the known azimuth is
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4. Toggle the | BS Direction | /| BS Point | button to

BS Direction | and enter the known azimuth to the second point

here.

5. Aim the total station toward the second point, zero the horizontal
angle on the instrument, and tap | Solve |, then | Close |.

You are now ready to start your survey.

You may want to take a side shot from the Traverse Sideshot screen
to the backsight point so that you have coordinates for it. The
horizontal angle would remain at zero during this shot.

If you later find true State Plane coordinates for any of the points in
your job, you can use the Translate routine to adjust all the
coordinates accordingly.

Scenario Three

You have one point established on your lot and you know the azimuth
to an observable reference.

Solution

1. Create a job using the coordinates of the established point for the
first point. If the coordinates are unknown, accept the default
coordinates.

2. From the Backsight Setup screen, set the Occupy Point field to the
point that was just created.

3. Setup the total station over the established point.

4. Toggle the | BS Direction | /| BS Point | button to
BS Direction | and enter the azimuth to the observable reference
here.

5. Aim the total station toward the observable reference, zero the
horizontal angle on the instrument, and tap | Solve | then | Close |
If the Always Prompt for Backsight Check option is checked in the
Job | Settings | General screen, you will be prompted to check
your backsight.
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If you later find true State Plane coordinates for any of the points in
your job, you can use the Translate routine to adjust all the
coordinates accordingly.

Scenario Four

You have only one known point on a job.

Solution

You have two options in this situation. One, you can assume an
azimuth for an arbitrary backsight reference and rotate the job later
using the Rotate routine once you have determined the actual
orientation.

Secondly, you can use the Sun Shot routine to determine an azimuth
to an arbitrary reference.

Summary

In general, you would follow these steps when you begin working on a
job.

1. Create a new job or open an existing job.
2. Setup over the Occupy Point.

3. Aim the total station toward the backsight and zero the
horizontal angle on the instrument.

4. Fill in the Backsight Setup screen and tap , then . If

the Always Prompt for Backsight Check option is checked in the
Job | Settings | General screen, you will be prompted to check
your backsight.

5. Start your survey.

Note: You should enter the correct Height of Instrument and Height of
Backsight distances in the Backsight Setup screen if you plan to check
your backsight using the Check by Distance routine.
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Note: If the Backsight Circle displays a non-zero value, the angle
displayed is subtracted from all horizontal angles that are read
during data collection and the resulting points are adjusted
accordingly. This will happen after survey with true azimuths or
performing stakeout in a special mode. If you do not want this to
happen, you should change this value to zero from the Backsight
Circle dialog box by tapping the | Backsight Circle | button.

Most non-staking related data collection is performed from the
Traverse / Sideshot screen. When you take a shot using the
button, the routine expects that you will eventually be occupying the
foresight that you are shooting and backsighting your current occupy
point. When you are ready to setup on the next point, the occupy,
foresight and backsight points will automatically be updated
accordingly.

After taking a shot using the | Side Shot | button, the routine does not
expect the total station to be moved before the next shot and will
therefore only automatically advance the foresight point.

Data Collection Example

This section illustrates the necessary setup and usage of the Traverse
[ Side Shot screen, which is the primary screen used during data
collection. We will create a new job and manually add another point
to the job to use as a backsight. We will run in manual mode so the
shot data must be entered manually. This example, and the following
stakeout example are the only examples that are designed where the
user should follow along and enter the values in their data collector
as they are provided in the example.
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Setup

1. Create a new job.

a. From the Main Menu, select File |,

|[a] Open / New |.
b. Tap to open the Create a New

Job screen

c. Enter any job name that you wish in the
Job Name field and tap .

d. For this example, simply accept the
default job settings and tap .

50

Open |

Created:
3-28-2001
12:52 pm
Modified:
4-24-2001
4:00 pm

Browse. .. |
e, |

Open / New
Open a Recent Job

@ Open an Existing Job

%Create a Mew Job

Create a New Job

Directory:
C:* SURVEYPRO" Jobs",

Job Mame:
IDl—Dl—EDDl
Mext = Jl
Create a New Job
Azimuth Type: INDrih Azimuth j
Units for Distances: IFeet j
Units for Angles: IDegrees j

™ adjust for Earth Curvature [/ Refiaction

[ Use Scale Factor: |1.D

(o]
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Note: When creating a new job, it is important that the Units for
Distances field be set to the correct units. This allows you to
seamlessly switch between different units in mid-job.

Problems can arise if these units are inadvertently set to the incorrect
units prior to entering new data. For example, assume you created a
control file by hand-entering a list of coordinates in a new job where
the job was set to Feet and the coordinates were in US Survey Feet.
Now assume you created another new job and correctly set it to US
Survey Feet. If you then selected the previous job as a control file for
the new job, the display of all of the coordinates in the control file
would be converted from Feet to US Survey Feet.

Create a New Job e. Accept the default coordinates for the

—Enter First Point:
Point Mame:

Marthing:
Easting:
Elevation:

Description:

first job point by tapping .
Il
2. Check the Job Settings.

ISDDD.D feet
a. Tap[[2 Job], [[] Settings | from the
|5DDD'D B Main Menu to open the Settings
IlDEI.D feet screen.
|5tart b. Tap the Instrument tab and make sure

both the Brand and Model fields are

<gack [[ Enish | set to Manual Mode.

c. For this example, tap the Survey card and un-check all the
checkboxes.

d. Tap @ to save the job settings.
3. Add a backsight point to the job.
a. Select|[2] Job],

Edit Points | from the Main Menu.
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b.

Tap and enter a new point

using the General and Location cards
with the following values, as shown:

Point Name: 2; Northing: 5050; Easting:

5050; Elevation: 100; Description:
Backsight and then tap @

Insert Point
izeneral |L0cati0n | Geodetic |

[ ok J cancel]

Point Mame: |2

Description: IBacksight

Layer: IPDints

Feature: =Monex

x|

General Location |Geodetic|

Morthing:  |5050

feet

Easting: |5El5El

feet

Elesation: IlDD

feet

4. Set up your backsight. In this example, we will setup on Point 1
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and backsight Point 2, which was just created.
a.

b.

Access the |[3] Survey |,

[a] Backsight Setup | screen.

In the Occupy Point field, enter 1 as the point name.

Tip: You can also select an existing point from a map view or

from a list by using the LI power button.

Enter an HI and HR of 5 feet each.

Toggle the | BS Direction |/ | BS Point | button to

BS Point | and enter 2 as the point name.

Leave the Fixed HR at Backsight field unchecked.

Confirm that the Backsight Circle value is zero. If it displays a
non-zero value, tap the button and set it to zero.




Enter Shot Data

F &ngle Right: | I?D
» Zenith: | I‘BD.EIDEID

Slope Dist: 100

Fieldwork

g. Tap . The Map screen will open
automatically.

h. Tap to continue.

Performing a Side Shot

5. Access the [[3] Survey |, [[B] Traverse / Sideshot | screen and fill in

the appropriate fields. The backsight information is displayed at
the top of the screen. At this point, it is assumed that your total
station is over the occupy point and its horizontal angle was
zeroed while aiming toward the backsight.

Traverse | Sideshot |

OCC: 1 HI: 5.000 BS: 2, 45°00'00"

B Foresight: |3 ll

Description: ISS HR: IS.D

Side Shot Traverse | Backsight. .. |

ESE I E EED: )

a.

In the Traverse / Sideshot screen, enter
the following data:

Foresight: 3

Description: SS

HR: 5

These values will define the point
name, description, and rod height for
the next point that is stored.

Assuming that the total station is
aiming toward the prism, which is
located over the foresight, tap

Side Shot | This would trigger the total station to take a shot,

compute coordinates for the new point and store it. Since we
are running in manual mode, we will enter the shot data from
the keypad.

c. Enter the following data:
Angle Right: 70
Zenith: 90
Slope Dist: 100 and then tap . The new point is computed
and stored. The Foresight point will automatically advance to
the next available point name and the information from the
last shot is displayed on the screen.
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d. You can see a graphical representation of
the previous shot, as shown here, by
tapping the Map tab. See Page 14 for
more information on the Map View.

e 30 55
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Performing a Traverse Shot

6.

54

The steps involved in performing a traverse shot are nearly
identical to performing a side shot. The difference is you must
specify if you plan to move the total station to the current
foresight point after the shot is taken.

a. Tapthe tab of the Traverse / Sideshot. The Foresight
point should now be updated to 4.

b. Assuming that you are now aiming the total station at a

prism located over the foresight point, tap . This
would trigger the total station to take a shot, compute
coordinates for the new point and store it. Since we are
running in manual mode, we will enter the shot data from the
keypad.

c. Enter the following data:

Angle Right: 45
Zenith: 90

Slope Dist: 50 and then tap .
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Traverse now or later? The new point is computed and s1_:ored and the
. ] Traverse Now or Later prompt will open, shown
You can either traverse to the new paint . .
row or later by pressing the Traverse' here, asking if you want tq advance to the new
buttan again, point now or later. For this example, tap the
Traverse Point; 4 Traverse Now | button. The New Occupy Point
E—— | R —— | dlalo_g box will open, shown here, which displays
details of the new setup. You can see that the

MNew Occupy Point
The Occupy and Backsight points have changed.

Merwe Ocoupy Point: 4
Mew Backsight Point: 1
Mew Backsight Circle:  0°00'00"

Height of Instrument: |5

Set up on the nesw Occupy Point and sight the nesw
Backsight Point and press 'Send Circle to Instrument’,

Send Circle to Instrument | Backsight Setup... |

previous foresight point in now the current
occupy point and the previous occupy point is
now the current backsight point.

Note: If you select to traverse later, the traverse point is still stored,
but you will then have the opportunity to shoot additional side shots
before you advance to the next point. This is useful when you want to
shoot the traverse shot first, before any settling occurs to the tripod.
In that situation, when you are ready to advance, you would tap

again where you would then answer to a prompt that asks if
you are ready to advance or re-shoot the traverse point. (If you select
to re-shoot the traverse point, the previous traverse point is stored as
a side shot.)

d. Since we are running in manual mode and cannot send data
to an instrument, tap . You will notice at the top of the
Traverse Sideshot screen that the occupy point has been
updated to 4, the backsight is updated to 1, and the foresight
is updated to 5, which is the next available point name.

When out in the field, you would now move your total station over the
new occupy point, aim it toward the previous occupy point (the
current backsight), enter the correct instrument height in the Height
of Instrument field and tap | Send Circle to Instrument |. This would

55



User’'s Manual

update the Traverse / Side Shot screen and set the total station’s
horizontal angle to zero where you are then ready to collect more
data.

You have now created a job, checked the settings, setup a backsight
and collected data in the form of a side shot and a traverse shot. If, at
any time, you want to view the coordinates of your points, you can do

so from the [[2] Job |, [[B] Edit Points | screen.

Data Collection Summary
1. Open or create a job.

2. Check the job settings.

3. Setup a backsight.
4

Collect data in the form of traverse shots or side shots.
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Stakeout Example

When setting up to perform stakeout, the requirements are nearly
the same as with data collection. You need an existing occupy point,
backsight point or direction, and a foresight. The main difference is
existing points are being located during stakeout rather than new
points being collected.

In the example below, all of the steps required to perform a simple
point-staking job are explained from the initial setup to the staking
itself. For consistency, this example assumes you are running Survey
Pro in manual mode so the shot data will need to be input from the
keypad. Since the software behaves differently in manual mode
compared to when using a total station, the differences are noted
where applicable.

For this example we will use the job that was created with the
Traverse / Side Shot Example, above. When staking the first point,
we will take two shots to the prism to “home-in” on the design point.
When staking the second point, we will only take one shot combined
with the Store/Tape routine to store the stake point.
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Set Up

1.

Open the job that was created in the Traverse / Side Shot
Example.

a.

From the Main Menu, select | File |

[a] Open / New | to open

the Open / New screen.

Tap the file name that was created
earlier listed in the Open Recent Job list

and then tap . The coordinates for

that job are shown here.

Set the job settings. (Only the settings that
affect this example are covered here.)

a.

Select [[2] Job ],
Main Menu.

[a] Settings | from the

Tap the Instrument tab and set both the
Brand and Model fields to Manual Mode.

Edit Points

Point | Description | Morthing (feet) | Easting (feet)

T 1

Fi X

+ 2 Packsight 5,050.000 5,050.000

+ 3 == 4,057,738 5,090,631

4 TR 5,000,000 5,050,000

1] | 2
Edit. |  Iwert. | Dekm. |
Eind... | Fiel [est | GO0 Ton.. |

Tap the Surveying tab and confirm that all of the checkboxes

are unchecked.

Tap the Stakeout tab and make sure the final field (Cut Sheet

Offset Stored) is set to Actual Offset.

Note: When performing stakeout, you have the option of storing cut
sheet information. This information is stored in the raw data file,
and when using software on a PC, such as Survey Link, it can be
extracted in the form of a Cut Sheet Report.
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e.

Tap @ to save the job settings.

Setup your backsight. In this example, we will setup on Point 1
and backsight an object where it is assumed that the direction to
that object is known. When connected to a total station, you

would setup over your occupy point, aim toward the backsight

and zero the horizontal angle in the total station before
continuing.

a. Access the [[3] Survey |, [[2] Backsight Setup | screen.




Stake Points

Fieldwork

In the Occupy Point field, enter 1 as the point name.

Toggle the | BS Direction |/ | BS Point | button to
BS Direction | and enter 0 as the backsight azimuth.

Enter an HI of 5 feet.
Leave the Fixed HR at Backsight field unchecked.

Confirm that the Backsight Circle value is zero. If it displays a
non-zero value, tap the | Backsight Circle | button and set it to
zero.

Tap . A map view will open that shows a graphical
representation of the occupy point and backsight direction.

Tap to continue.

Staking Points

4. Stake the first design point (Point 2).

a. Access the |[4) Stakeout |, | [2] Stake Points |screen. The

backsight information is displayed

=+ Design Paint:

Increment: I 1

Settings | Close near the bottom of the screen. At this
— point, it is assumed that your total
Ll station is over the occupy point and its
Next Paint > | hpri_zontal angle was zer(_)ed while
aiming toward the backsight.

Height of Rod: IS.D

OCC: 1 HI: 5.000 BS: 0°00'00"

Backsight. .. |

b. Enter the following data in the Stake
Points screen:
Design point: 2
Increment: 1

Sl > Height of rod: 5 and tap [Solve > |
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The second Stake Points screen will open

that displays all of the information

needed to locate the design point. When

connected to a total station, you would
turn the total station horizontally to
45°00'00", vertically to 90°00'00” and

send the rod man out about 70 feet before
continuing. Tap the button to

continue to the third screen.

With a Height of rod of 5, tap the

button. (See the Reference Manual for an

explanation of the other fields.)

Enter the following shot data:
Angle Right: 45

Zenith: 90

Slope Dist: 70 and then tap to
continue.

The Stake Points screen will show the
necessary COME / GO and Go RIGHT /
Go LEFT information that the rod man

Stake Points
Design Point:
Description:
From Gun to

Angle Right:
Haorz Dist:
Wert Dist:
ZE to Rod:

2
Backsight

| Settings | Close]|

Design Point:
45°00'00"
70.711
0.000
90°00'00"

FaA

1
B Lart

OCC: 1 HI: 5.000 BS: 0O*00'00"

Circle Zero I < Back

| Stake =

Stake Points

Height of Rod:

Design Elev:
100.000

5.0 Fram GUN ta ROD:
BACK: 0.711
Charige... | Go RIGHT: 0.000

¥ Coarse EDM (Fast Shot) g

0.000

Rod Elev:  100.000

Zenith:

Shot Data:
&ngle Right:
Slope Dist:

45°00'00"
90°00'00"
70.000

Turn Gun

| < Back

| Store, .,

Stake Next
Store/Tape. ..

must move in order to be located over the design point. In
this example, the Go RIGHT value indicates 0, which means
the rod is precisely on the line between the total station and
the design point. The BACK value indicates 0.711, which
indicates that the rod must move back (away from the total
station) 0.711 feet to be over the design point. The Fill value is
zero so no dirt needs to be cut or filled at the rod location to

match the design elevation.

Assuming the rod has been repositioned, take another shot by
tapping the button and enter the following new shot

data:
Angle Right: 45
Zenith Angle: 90

Slope Dist: 70.8 and then tap to continue.
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Fieldwork

The rod must now move FORWARD by 0.089 feet to be over
the design point. We will assume that this is close enough

and will store the point from this shot by tapping the
button.

Enter the following point information:

Point Name: 5

Description: Staked and tap . This will return you to
the first Point Stake screen.

5. Stake the next design point.

Stake Points
Design Point: 3
Description: 55

a. We want to stake the next design
| Settings | point in the project. We can do this
by entering 3 in the Design Point field

and then pressing , or we

From Gun to Design Point:
Angle Right:  115°00'00"
Horz Dist: 100.000
‘art Dist: 0.000
ZEtoRod: 90°00'00"

1 can simply tap , which

Start will automatically advance the
current design point by the increment
Fa) value and solve automatically.

OCC: 1 HI: 5.000 BS: 0°00'00"

Either method will send you to the
second Stake Points screen.

Circle Zero | <pack | smke> | b. The information needed to locate the

next design point is displayed. When
connected to a total station, you would turn the total station
horizontally to 115°00'00”, vertically to 90°00'00” and send
the rod man out about 100 feet before continuing. Tap the
button to continue to the third screen.

Tap the button and enter the following shot data:
Angle Right: 115

Zenith: 90

Slope Dist: 99.8 and then tap to continue.
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d. The rod man needs to move back by 0.2
feet to be over the design point. Rather
than take another shot, we will instruct
him to use a tape and place a stake at

that location. Tap the | Store/Tape...

button to store the point.

e. Enter the following data in the Store
Point (Tape Offset) Dialog Box:
Point Name: 6
Description: Staked

Tape Out/Tape In (+/-): 0.2 and tap .

Stake Points
Height of Rod: |S.0 From GUM to ROD:
) BaCE: 0.200
Design Elev:
100.000 Charige... | Go RIGHT: 0.000
¥ Coarse EDM (Fast Shoth Frp . 0.000
100.000

o

Zenith: 90°00'00"

Shot Data:
Angle Right: 115°00'00"
Slope Dist:  99.800

Turt Gun | < Back

Stake Next
Store/Tape. ..

Store, .,

This will result in coordinates for the stored point that are 0.2
feet further from the total station than the last shot to the

prism.

Note: Negative Tape Out/Tape In values are toward the total station

and positive values are away from the total station.

Point Staking Summary

1
2
3.
4
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Open a job that contains the design points that you want to stake.

Check the job settings.
Setup a backsight.

Stake the points from the Stake Points screen.
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Surveying with True Azimuths

Some people need to collect all of their horizontal angles in the form
of azimuths. Survey Pro CE can help automate this process by
computing the backsight azimuth after each new setup in a traverse
and updating the backsight circle and total station’s horizontal angle
accordingly.

1.

You can setup on any existing point and use any other point in
the job as a backsight if the coordinate system is properly aligned
with true north. If not, you can occupy any point as long you have
a known azimuth to any reference.

In the Surveying Settings screen (| Job| | | Surveying | | | Settings |),
confirm that the Survey with True Azimuths checkbox is checked.

Setup the total station over the occupy point and aim it toward
your backsight.

Access the Backsight Setup screen; enter the Occupy Point, and

toggle the | BS Direction |/ | BS Point | button to | BS Direction |.

Note: When backsighting on a point, selecting [BS Direction| can still

be used, as described next, making it easier to view the azimuth to
the backsight.

5.

If backsighting a known azimuth, enter it in the BS Direction
field. If backsighting a point, use the shortcut method to enter
the azimuth from the occupy point to the backsight point in the
BS Direction field. For example, if you are occupying Point 1 and
backsighting Point 2, enter 1-2 in the BS Direction field. Once the
cursor leaves that field, the computed azimuth will replace what
you typed.

Tap the button, enter the backsight azimuth in the
Backsight Circle field and tap | Send to Instrument | (or | Set | when
running in Manual Mode). This will set the backsight circle as
the horizontal angle in the total station and set the same angle as
the Backsight Circle value. This angle will then be subtracted
from all horizontal angles sent from the total station.
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7.
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Begin your survey. When you traverse to a
new point, the New Occupy Point dialog box
will open showing you the azimuth computed
to the new backsight point from the new
occupy point. Once you are setup over the
new occupy point, and aiming toward the

new backsight point, press the | Send Circle to
button to update the Backsight

Circle value and the horizontal angle on the
total station. Repeat this step after setting
up on each new traverse point.

New Occupy Point
The Cccupy and Backsight points have changed.

Mew Cccupy Point: 3

Mew Backsight Point: 1

New Backsight Circle:  225°00'00"

Height of Instrurment: |6

Set up on the new Occupy Point and sight the new
Backsight Point and press 'Send Circle to Instrument’.

Send Circle to Instrument | Backsight Setup...
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Road Layout

Overview

The Road menu contains a powerful set of routines that allow you to
enter and modify road layout information and then stake the road in
the field. The road staking routines allow you to stake any part of the
road or slope stake the road.

There are four basic components of a road: The Horizontal Alignment;
the Vertical Alignment; Templates, and a POB. All of these
components are described separately below and each is a required
component to a complete road definition.

Horizontal Alignment (HAL)

The horizontal alignment, referred to as the HAL, defines the
horizontal features of an alignment. It can contain information on
straight, curved, and spiral sections of the alignment. Generally the
HAL coincides with the centerline of a road, but it is not required to
be the centerline. All stationing for an alignment will come from the
HAL.

Vertical Alignment (VAL)

The vertical alignment, referred to as the VAL, defines the vertical
components of the alignment including grades and parabolic vertical
curves.

The VAL is generated in the same way as the HAL. The VAL can be
the same length as the HAL, or longer, but it cannot be shorter.

Templates

Templates contain the cross section information for the road.
Templates are stored in separate files with a TP5 extension so they
can be used with multiple jobs. The templates are broken down into
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sections, called segments. Each segment contains a specified length,
and slope or change in elevation. Templates can contain as many
segments as needed, but must have at least one segment. Each
segment describes one component of the cross section such as the
roadbed, curb face, top of curb, ditch, etc. Each road alignment can
contain as many templates as required to define the roadway, but all
the templates used on one side of the road must have the same
number of segments.

Templates can be further modified using widenings and super
elevations:

Widenings are used to widen or to narrow the first segment of a
template. The remaining segments of the template are not affected.
This feature is intended to be a way of controlling the width of the
first segment, typically the roadbed, without having to create and
manage additional template files. Widening definitions basically act
as two templates that modify the first segment.

Super elevations are used to bank curves in the direction of a turn.
A super elevation accomplishes this by changing the slope of the first
segment of a template — the slope of any remaining segments will
remain unadjusted.

One super elevation defines a begin station and an end station where
the slope change begins and where it finishes the transition for one
side of a road. Therefore, to bank a two-lane road, four super
elevations would be required — one at the beginning and one at the
end of the curve for each side of the road.

A super elevation can either hinge at the outer edge of the first
segment, or at the centerline. Hinging at the center results in the
elevation of the outer segments to change. Hinging at the edge
results in the elevation of the centerline changing. Because of this,
Survey Pro will only allow you to hinge on edge for one side of a road.
If the other side is also super elevated, you will be forced to hinge
that side at the center so that an abrupt change in elevation does not
occur at the centerline.
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POB

The POB designates the location in the current job where the
alignment starts. The POB can be defined by an existing point or
specified coordinates and can be changed at any time. The VAL's
start station elevation will be set from the POP.

Road Component Rules

The following section defines how the various components described
above work together to form the road. This information is important
because how each component reacts to the other component affects
the shape of the resulting road.

Alignments

1. The alignment must have both HAL and VAL segments.
2. The VAL must be equal to, or longer than the HAL.

Templates

1. For each side of the road

e All templates on a particular side of the road must have the
same number of segments for. The fist template for each side
of the road defines this number.

e The station for the first template for each side must match
the starting station of alignment.

o All template stations must be within the station range for the
alignment.

e All templates must have at least one segment.

e A template can contain one zero length segment making it
effectively a blank template, but the first segment must be
greater than O.

e Template segments must have a name. The template editor
provides fields to enter the segment name.
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2.

Any two templates without intervening Widening or Super
Elevations will transition.

e This means that each template segment will transition at a
linear rate from its existing offset from the centerline to the
new offset from the centerline as defined by the new template.

A template’s first segment slope and/or width will be modified
when:

e Atemplate is located within a Super Elevation or Widening
definition including starting and ending stations and inside
Widening or Super Elevation transition areas.

o Templates will acquire first segment slope value from the
Super Elevation definition, and/or acquire its first segment
width value from the Widening definition.

Only one template may occupy any station.

e Aslittle as 0.001 units can be used to separate templates.

Widenings and Super Elevations.

1.
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Super Elevation and Widening stations must be within the
station range of the alignment.

Super Elevations and Widenings follow the same rules except
that the start and end stations of a Super Elevation are defined

by:

e Super Elevations will start their transitions at a point equal
to the user defined starting station minus ¥z of the starting
parabolic transition length if parabolic transitions are used.

e Super Elevations will start their transitions at a point equal
the user defined ending station plus % of the ending parabolic
transition length if parabolic transitions are used.

Super Elevation start slope value and Widening start width value
must match the first segment value defined by:

e A previous Super Elevation or Widening. (Priority)

e A previous Template.
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Super Elevation ending slope value and Widening ending width

value must match the first segment value defined by:

A following Super Elevation or Widening. (Priority)
A following Template.

Exception: if the Widening or Super Elevation is the last
element in the road, it's end transition value does not have to
match anything.

5. Super Elevation and Widening ending stations must be greater
than their beginning stations.

6. Widenings cannot adjust the first segment horizontal distance to
or from O.

7. Super Elevations and a Widenings may overlap, are independent,
and do not affect each other.

8. Super Elevations may not overlap other Super Elevations.

A Super Elevation’s ending station may be equal to a
following Super Elevation’s beginning station.

A Super Elevation’s beginning station may be equal to a
previous Super Elevation’s ending station.

9. Widenings may not overlap Widenings.

A Widenings ending station may be equal to a following
Widening's beginning station.

A Widening’s beginning station may be equal to a previous
Widening's ending station.

10. Super Elevations may hinge on edge.

Hinge on edge can only be used for one side of the road for
any given Super Elevation station range.

If hinge on edge is used for one side of the road, Super
Elevations must hinge from center on the opposite side of the
road over the same station range.

Hinge on edge will modify the elevation of the Center Line.
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Road Rules Examples
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Figure 1 Overhead view of a template-to-template linear transition
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. T Widening in full effect
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Figure 4 Widening to Widening Transition
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Figure 5 Template Inserted Into A Widening Area

Figure Descriptions

Figure 1 shows an overhead view of a simple transition from one
template to another. Notice the linear transition of one template
segment end node to the next.

Figure 2 shows an overhead view of a basic template to widening
transition. The widening’s first segment width for the start station
must match the first segment width of the previous template.

Figure 3 shows a transition from a widening to a template. This
example shows that a widening basically defines a new template that
has a modified first segment. The modified template (widening) will
transition to the next template down the road.

Figure 4 shows the same concept as Figure 3 except another widening
is used instead of a template.

Figure 5 depicts how a template can be inserted inside a widening
definition. The widening will take precedence over the first segment
so the first segment will maintain the length as defined in the
widening definition. However, the segments outside of the first
segment now take on the shape of the inserted template. The figure
shows a widening where the start width is the same as the end width
but having the widening use the same start and end width is not
required. The first segment of the template will be adjusted to match
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whatever the widening says the width of the first sesgment should be
at the station where the template is inserted.

Also notice in Figure 5 that we have defined a widening with the start
width the same as the end width. This can be a handy tool to use if
you need to widen the road for a relatively long distance but also need
to change the template segments outside the first segment. Using a
widening as shown enables you to use any template to modify the
outside segments while retaining the same roadbed (first segment)
width.

Super Elevations

The examples above show how widenings interact with templates.
Super elevations work with templates in the same way, except
instead of the width of the first segment being modified, the cross
slope for the first segment is modified.

Creating Templates

The information for a single template is stored in a separate file with
a TP5 extension. Template names are limited to eight characters plus
the extension so that they can be used in DOS-based data collectors.
Each template stores information on the cross section for one side of
the road.

A road can have as many templates as necessary, but each side of the
road must only use templates with the same number of segments.
Once the first template is selected, Survey Pro will only let you select
from additional templates that have the same number of segments as
the first template.

A template can be used on either side of the road. They are not right
or left specific. A road could contain only one template, which would
be used for both the right and left sides, but can also contain as many
templates as necessary.

In this example, we will create a single template that contains a
roadbed, a curb, and a ditch. Each segment will be defined in order,
starting from the centerline and working toward the edge.
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Tap [[7] Roads] [[] Edit Templates| to open the Add/Edit
Templates screen.

Tap to open the New Template screen. The Cut Slope
and Fill Slope values are the slopes to compute the location of

catch points with the Road Slope Staking routine. These
values can also be easily changed from that routine.

Tap . This will open the Edit Edit Seagment

Segment dialog box. Enter the following Segment Name IRuadbed
information to define the first segment, which W Offeat Izuill
will be a 20-foot wide roadbed with a —2% :

slope. » Slope: | -2.0 % Ll
Segment Name: Roadbed

H. Offset: 20

Slope: -2 i
Tap @ to return to the New Template New Template [ oK |

screen where the new roadbed segment Cut Slope |2.n Fill Slaps |4.u

will appear. A list of segments is — | e |
displayed. At this point, only the — —
roadbed and <End> will be displayed in | Mame | H. offset [ v. Offset | Siope % |
the list. Whenever a new template it e e
inserted, it is inserted above the
template that is selected in this list.
Therefore, to add a new segment to the
end of the last segment, <End> should be

selected prior to tapping .
With <End> selected, tap and enter Edit Segment [ 0K |

the following data to add a new segment that Cagment Mame b

will describe the face of a curb. Notice for the L Offsst I':'ill

last field, you need to toggle the : - P |”5—_|
. b Offset: | * . v

button to and select the ®U radio =

button to specify that the curb extends
upward. —1

Segrments |

Roadbed

N\

Segment Name: Curb
H. Offset: 0
V. Offset: ®U 0.5
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6. Tap @ to return to the New Template screen where the new
curb segment will appear.

7. With <End> selected, tap and enter the following

Segment MName IW
H, Offset -
¥ Slope: | IDD— % Ll

1

W

data to add a sidewalk and then tap @

Segment Name: Sidewalk
H. Offset: 4
Slope: 0

With <End> selected, tap and

enter the following data to add a ditch
and then tap @

Segment Name: Ditch

H. Offset: 2
Slope: -40

New Template | oK |
Cut Slope |2.D Fill Slope |4.D

Segments Edliti.. | Eemoye |

Mame | H.Offset | v. Offset | Slope % | =]

Curb 0.000 0.500 -
Sidewall  4.000 0.000 0.000 J

Ditch 2,000 -(1.800 -40.000

Roadbed W

W

9. Tap @ from the New Template
screen and the Save As dialog box
will open. Enter T1 in the Name field
and tap @ This completes the
creation of a template.

Building an Alignment

The Edit Alignments routine is used to create an alignment and is
explained in detail starting on Page 39. If you do not currently have
any alignments stored on the data collector, either create a simple
alignment now that is at least 300 feet long, or follow the instructions
that start on Page 39 to create a new alignment that contains each
possible type of horizontal and vertical section.
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Putting the Road Together

The final step in creating a road that can be point staked or slope
staked is to use the Add/Edit Roads routine to combine the
template(s) with the alignment and define any widenings and super
elevations.

In this example, we will use only one template for the entire road.
We will use a widening to add a second lane to the right side of the
road and we will add four super elevation definitions to bank the left
and right side of a curve.

Add Templates to the Alignment
Tap |[8] Roads| |[E] Edit Roads| to open the Add/Edit Roads screen.

1.
2.
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Since we are creating a new road, tap
to open the New Road screen.

With the tab selected, enter a name for
the road in the Road Name field. In this
example, we used Example.

Tap the [Choose Alignment..| button and
select an alignment. In this example, we
selected the Roadway alignment created on
Page 39. Tap @ to continue.

Tap the Set POB..| to open the Road

New Road

| ok J cancel]

Road |Temp|ates | Widenings | Super Elevations |

Road Marme:

Alignment Description:

Choose Alignment... I

IExampIe

Roadway

(‘ .
H W

Yiemw Profiles...

SetPOR. . |

Alignment Properties screen to define where the road begins in

the job.
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Road Alignment Properties & 6. Enter the following data then tap @:
Description: |R0adway Eg;tth :556%%0
Elev: 100
P8 Nerth:|5000.0 Start Station: 0+00
East: ISDDD.D
: I— 7. The next step is to add the templates.
: |Elev: |10000 . .
b Locaton | = Ll We will use the template created earlier
O — W Ll to define both sides of the road. Tap the
tab.

8. With <End> selected in the Left column,
tap the button. This opens the Add Left Template screen,
which allows you to add a template to the left side of the road.

9. All the available templates will be displayed in the Template
column. Select the T1 template, created earlier.
New Road [ oK | 10. Since we will use this template for both

Road  Templates |Widenings| Super Elevationsl

Edlit: | Eethoye I Qheck...l
&
b

L R

0+00.000,11 | O+00.000,11
<End>

Jole)

‘ [ 90 et

11.

sides of the road, check the & Mirror to
Right checkbox and tap @ We now
have the minimum number of
components to completely define a road:
an alignment, and a left and right
template.

Tap to confirm that the road is

okay. You should get a message stating
success.

Note: once templates have been added, you can return to the Road
card and tap the [View Profiles...| button to view the cross-sectional
profile of the road at any station.
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Add Widenings

12. Tap the tab. We will define a widening where a new
lane will begin in the right side of the road.

13. Tap <End> in the Right column and then tap gy Right Widening

the button. This opens the Add Right Start Station
Widening screen, which allows you to add a b Length: ”—
widening to the right side of the road Starting Width N

20.0 . T

14. In the Start Station field, enter 0+25. This

is where the widening will begin. ‘ I——*\ ‘@
15. The length of the widening is 100 feet so Elme Q

toggle the |» End Station| button to [ — ‘

and enter 100. =k

[~ Mirror 1o Left

16. The starting width of a widening must equal
the width of the first segment of the template that leads into the
widening, or if a previous widening leads into it, it must equal the
width of the previous widening. Leave the Starting Width field set
to its default value of 20.

17. Since we are adding a lane with this widening, enter 40 in the
Ending Width field. This widening will now begin at 0+25 and
over a 100-foot span; the first segment of the template will
increase in width from 20 feet to 40 feet. Bold lines in the map
view illustrate the beginning and ending widths of the widening.

18. Tap @ to continue.

Add Super Elevations

19. Tap the [Super Elevations| tab where we will insert a super
elevation at the beginning and end of a curve for the left and right
sides of the road.

20. With <End> selected in the Left column, tap the button.
This opens the Add Left Super Elevation screen, which allows you
to add a super elevation to the left side of the road.
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Start Station
» End Station

Slope
1|20

2|80

Parabolic Transition

1|00
2 |00
Hinge on

Y check...| 2

Fieldwork

21. We will start the super elevation 100 feet
from the beginning of the road so enter
1+00 in the Start Station field.

| 0K ] cancel

22. The super elevation will be at the final

slope after 25 feet so enter 1+25 in the

» End Station| field.

The start slope must be the same as the
slope of the first segment of the template

23.

90 Feet

—_—

/_L_______

that leads into the super elevation, so
leave the Slope 1 field set to -2.

24,

25,

26.

27.

28.

29.

30.

31.

32.

We want the ending slope to be 8% so in the Slope 2 field, enter 8
for simplicity, we will not use parabolic transitions so leave those
fields set to O.

Most super elevations hinge at center so be sure the Hinge on

field is toggled to and then tap @ to continue. This will

complete the super elevation for the beginning of the curve on the
left side of the road.

We now need to add a super elevation at the end of the curve on
the left side of the road to change the slope back to -2%.

With <End> selected in the Left column, tap the button
again.

From the Add Left Super Elevation screen we will start the
transition out of the super elevation 200 feet from the beginning
of the road so enter 2+00 in the Start Station field.

The super elevation will return to the original slope after 25 feet
so enter 2+25 in the | » End Station| field.

The start slope must be the same as the slope of the road where it
leads into the super elevation, so leave the Slope 1 field set to 8.

We want the ending slope to be -2% so in the Slope 2 field, enter
-2. Leave the parabolic transition fields set to 0.

Be sure the Hinge on field is toggled to and then tap @

to continue. This will complete the super elevation entries for the
left side of the road.
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33.

34.

35.

36.

37.

38.

We now need to repeat the above steps for
the right side of the road. Tap <End> in the
Right column to select that side of the road

and then tap the button to open the
Add Right Super Elevation screen.

Enter the following data just as you did for
the left side of the road and then tap @

Start Station: 1+0

End Station: 1+25

Slope 1: -2

Slope 2: -8 (notice this is a negative value)
Parabolic Transition 1: 0.0

Parabolic Transition 2: 0.0

Hinge on:

Add Right Super Elevation L4
Start Station

» End Station:

Slope . &
1|20 %% W — /I
2 |-8.0 LT 4 G_l
Parabolic Transition Q
1 (0.0 w | —
2 oo - @)s 30 feet
Hinge on 1

Check.. |2I —

With <End> selected in the Right column, tap the button

again to add the final super elevation.

Enter the following data to describe the second super elevation on

the right side of the road and then tap @

Start Station: 2+0

End Station: 2+25

Slope 1: -8

Slope 2: -2

Parabolic Transition 1: 0.0
Parabolic Transition 2: 0.0

Hinge on:

This completes the definition for an entire
road including templates, widenings and
super elevations. To make sure there are no

errors, tap (Check..]. You should get a

message stating success.

Tap @ to save the road. Do NOT tap

at this point or you will have to start
over.

You are now ready to stake the road in the field.
Close any open windows to return to the Main
Menu.
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Staking the Road

With your road fully designed, you are now ready to stake the road.
Staking a road is a simple and intuitive process. If you are familiar
with point staking, you should be able to easily stake a road.

This section explains how to get started using the Stake Road routine
and then refers you to the point staking example when the screens
become identical.

1. Tap |[8] Roads| |[o] Road Stakeout to open the Stake Road screen.

2. Tapthe button to open the Tap on a Road screen. All
of the roads that exist in the current job will be displayed.

3. Tap on the road that you want to stake and then tap @ When
the road is selected, it will be drawn with a bold line.

4. If the backsight is not yet defined, tap the Backsight...| button to
set up your backsight.

5. With the road selected and the backsight set up, tap to
continue. The next screen that opens shows the profile of the
road at the starting station.

6. In the Station to Stake field, enter the

Stake Road [ station that you want to stake and in the
Station to Stake: |D+DD.D Ll Station Interval field, enter the distance that
you want the Station to Stake to advance
I I 5.0 MNext Stat
Station fntsrva ul when you are ready to stake the next
<z || Right: Road (Seg#1) station.
7. Use the and buttons to select the
— — node (the segment end point) on the
v template shown in the graphic area of the
screen that you want to stake at the
Backsight.. <gack | meat» | current station. Each press of either of

these buttons will advance the selection to
the next node and display the name of the selected segment in the
middle of the screen. The selected node is show in the graphic
portion of the screen as a circle.

8. Once the correct station to stake is entered and the desired node
is selected, tap the button to continue.
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9. The next screen that opens is identical to Stake Road
the screens used in point staking, since Statian: 0+00.000 (Line)
that is essentially what is occurring at this Segrnent: Road (Right)
point. If you are not familiar with Point From Gun to Design Point:
Staking, refer to Page 59. Angle Right:  180°00%00"

Horz Dist: 20.000

10. Once the point is staked and stored, you L *a
- . VertDist:  -0.400 Start
will return to the screen described above
where a new node can be selected and ZEtRod:  86°51'07 H
staked or the station to stake can be occ: 1 HL 4,500 BS: 270e00100"

advanced by the station interval by tapping

the [Next Station| button.

< Back | Stake = |

Slope Staking the Road

The road slope staking procedure is nearly identical to the non-road
layout slope staking routine described on Page 114. The main
difference is the road layout templates can contain more segments,
which slightly modifies the options of where the hinge point should be
located in a situation where a fill is required.

Like with the road stakeout example above, this example describes
how to set up road slope staking and then refers you to the non-road
layout example where the screens are identical.

1. Tap |[8] Roads| |[E] Slope Staking| to open the Road Slope Staking
screen.

2. Tap the button to open the Tap on a Road screen. All
of the roads that exist in the current job will be displayed.

3. Tap on the road that you want to stake and then tap @ When
the road is selected, it will be drawn with a bold line.

4. If the backsight is not yet defined, tap the Backsight...| button to
set up your backsight.

5. With the road selected, tap to continue.

6. In the Station to Stake field, enter the station that you want to
slope stake and in the Station Interval field, enter the distance that
you want the Station to Stake to advance when you are ready to
slope stake the next station.
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7. The |H. Map| and V. Map| tabs are used to view information about
the horizontal and vertical details of the road at the current
station. Tap the tab to set up your slopes.

8. Four separate slopes can be defined for

Road Slope Staking [ situations requiring a cut or situations

Station to Stake: |D+DD-D Ll requiring a fill, and can be different on

. I— ; the right and left sides of the road. Fill in
Station Interval: |25.0 [ext Stat X
e Ml the slopes that apply to your particular

H.Map | v. Map Slapes | il Hinge Points | job. (The fill slopes do not need to be
Left: Right: entered as negative values since Survey
Cut Slope: |2-D Cut Slope: |32-D Pro knows that these are negative

Fill Slope: |4.u Fill Slope: W slopes.)
9. Tap the [Fill Hinge Points| tab to define

<pack | Stakecp > | where the hinge point will be computed in
areas that require a fill. Some people
prefer to compute this point somewhere other than the end of the
last segment to simplify the situation where a ditch meets an
area requiring a fill, which would otherwise result in an area with
two similar or identical negative slopes.

10. Use the and buttons to select the segment where you
want to compute the hinge point in situations requiring a fill for
each side of the road. (The hinge point will be computed at the
end of the segment listed here.)

Road Slope Staking 11. Tap the [Stake CP >| button to continue to
Height af Rod: 6.0 ‘RRESE‘T'“f ] the next screen where the catch points at
¥ Coarse EDM (Fast Shot) Dgsl 5?;,:'9: the current station can be located. This
¥ AUtomatic Slope | Obs, Slope: - screen is identical to the screens used in
Cut: - the non-road layout slope staking routine.
b ertical Map | Toward CL: — If you are not familiar with these screens,
Ahead Sta: —
HD to HP: - refer to Page 118.
VDo HP: - L
%] hmo 12. Once the catch point is staked and stored,
y||WDtoCL: — you will return to the screen described
Shot | < pack | Store > | above where the station to stake can be

advanced by the station interval by

tapping the Next Station| button and the process can be repeated

to stake the next catch points.
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DTM Stakeout

The Stake DTM routine allows you to stake an area and get cut, fill,
and volume information between the surface being staked and a
reference DTM surface. You can also obtain volume information
between the surface being staked and a specified reference elevation.

Create a DTM or DXF File

DTM Stakeout requires either a DXF file that contains a triangulated
irregular network (TIN), or a digital terrain model (DTM) file for the
area that you plan to stake, which is typically created from a previous
topo job. Either of these files allows Survey Pro to compute the
elevation information at every location within the boundary of the
original topo.

TDS ForeSight can be used to create a DXF file containing the correct
information from a JOB file. It provides several options for the
information that is written to the DXF file, but all the options will
include the required 3-D Face, or TIN information when exporting to
a DXF file. Both TDS ForeSight and Survey Link will export a DTM
file from a DXF file.

Note: The speed performance of the Stake DTM routine is enhanced
when using a DTM file as opposed to a DXF file.
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Set Up the Job

Once you have created the necessary DTM or DXF file and loaded it
in the data collector, you are ready to set up your job.

| 1. From the Main Menu, tap
K| Stake DTM | to open the Stake DTM

DT File:

]
=]
[l |2

pTM.dtm

screen.

Browse... |

2. Tap and select the DXF or

DT Setup:
HR: [5.0

B Store Point:

W with C.L. Centerline... |

DTM file for the area that you want to
stake.

—

¥ Generate TIM ‘w Staked Points 3D OTM... |
OCC: 1 HI: 4500 BS: 270~00'00"

Backsight |

| dew [] | sunssu WTI ndur

Solve

Warning: If importing a DXF or DTM file where the distance units in
the source file are different than the distance units for the current
job, the imported coordinates will be converted to the current job’s
distance units when they are imported. This is normally the desired
result, but it can cause a problem if the distance units for the
imported data or the current job were set incorrectly. This situation
can most commonly occur when working with Feet and US Survey
Feet, where the conversion from one to the other is not always
obvious.

Usually the difference between Feet and US Survey Feet is negligible
(2 parts per million), but when dealing with State Plane or UTM
mapping plane coordinates, which are often very large in magnitude,
the difference can be substantial if the coordinates are converted from
one format to the other.

If importing coordinates from a source where you are not sure if the
units are in Feet or US Survey Feet into a job that is set to Feet or
US Survey Feet, you will usually just want to import them without
any conversion being performed. To do this, be sure to select the
same distance units for the source file as those set for the current job.

85



User’'s Manual

3.

86

Enter the rod height in the HR field and the name for the first
point that is stored in the Store Point field. Future points are
stored with the next available point names.

You have the option of selecting a centerline and get offset and
stationing information for the staked points. Checking the With

C.L. checkbox and then tapping the button will open
the Select Line screen where you can select an existing polyline or
alignment that defines a centerline. This information will also be
displayed graphically in the DTM Shot screen.

When the Generate TIN w\Staked Points box is checked, a TIN will
be generated from the points that have been staked. This is
necessary if you want to view the surface from the points staked
in the 3D View screen. This must also be checked if you want to
get live cut/ fill and volume values for the points staked. When
unchecked, the 3D View is unavailable, no volumes will be
computed, and cut / fill values cannot be viewed, but are still
stored to the raw data file.

When you check the Generate TIN w\Staked Setup DTM 3D

Points box, the Setup DTM 3D screen will Lavers... | DTM: O Ausiliary: Trash

automatically open, which is primarily used
to set up your layers and a boundary. E.gundary...l Boundary

Clear |

f* Exclude points or breaklines outside of the

boundary from DTM Layer.

" Discard the boundary when a new point or
breakline outside of the boundary is added

o OTM Layer.

Breaklines.., Points...

30 Wiew..,
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Select Your Layers

Layers for Staking DTM | oK |

Select DTH Layer
Layer: |0 - -]

v Select Auxiliary Layer

Maowe the points or breaklines improper for TIN
generation frorm DT Layer 1o Auxiliary Layer.

Layer: |Trash j Ll

6. Tap to open the Layers for

Staking DTM screen.

a. Select the layer that you want to use
for the points that are valid for TIN
generation from the first dropdown
list.

b. Check the Select Auxiliary Layer
checkbox to automatically store any
points or break-lines that cannot be
used for TIN generation to a specific
layer and then select the layer from

the lower dropdown list. Examples of invalid objects would
include a polyline that extends outside the boundary or a
point with identical coordinates to another point, but with a
different elevation. Leaving this box unchecked will result in
a prompt to select a layer when an invalid object is to be

stored.

c. Tap @ to return to the Setup DTM 3D screen.

Select a Boundary (optional)

You can optionally define a boundary using a closed polyline for the
points that are staked, which will limit the computation of the TIN
surface within the selected boundary.

A valid polyline must be closed, and the line must not cross over
itself, such as in a figure eight.

7. To select a boundary, tap the button, which will
open the Choose Polyline screen.
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a.

All the polylines in the current
job are displayed. Select the
appropriate polyline and tap @
to return to the Setup DTM 3D
screen.

8. If aboundary is used, you must also select
one of the two radio buttons in the Setup
DTM 3D screen:

& Exclude points...: will move any objects
that occur outside the selected boundary
to the Auxiliary layer.

& Discard the boundary...: will initially
move any points that exist outside the
boundary to the Auxiliary layer. If a
point is later stored outside the
boundary, the selected boundary is
automatically unselected.

Choose Polyline | oK |
Description | Points | i v|
Alignrment 100, 2 I
Boundary 435, 441, 44.., N
Break-line 676, 678, 65... N
Creek g28, 561, 51... N

H
—~———

4 ] v

Setup DTM 3D

Layers... | DTr: O Auxiliary: Trash

Boundary. .. | Boundary

Clear |

{* Exclude points or breaklines outside of the

boundary from DTM Layer.

" Discard the boundary when a new point or
breskline outside of the boundary is added

o DT Layer.

Breaklines... Points...

30 Wiew..,

Select any Break-lines (optional)

Break-lines are used to define any linear surface that has an abrupt
elevation change, such as a trench, or the face of a cliff. Break-lines
are necessary for an accurate TIN to be created for these surfaces.
Polylines or alignments are used to define any number of break-lines,
but if a boundary is used, the entire break-line must fall inside the
boundary — if any part of a break-line touches the boundary, the
break-line is invalid.
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Add/Edit Break-lines 9. To select a break-line, tap the

Edit.. | Delete... | add Existing...| Mew... |

11.

layer.

button to open the Add/Edit

Break-lines screen. If any break-lines
have already been selected, they will be
listed in this screen.

a. To add an existing break-line, tap
the button. This will
display all the polylines in the
current job. Select the desired
polyline and tap @ This will move
the selected polyline to the DTM

b. When finished adding break-lines, tap to return to the
Setup DTM 3D screen.

10. When you return to the Setup DTM 3D screen, the

button will open the P

oints on DTM Layer screen where the

points on the DTM layer can be viewed, new points can be

imported, and existing
Auxiliary layer). The

points can be deleted (moved to the
3D View... | button will open the 3D View

screen where the DTM surface for the points on the DTM layer

can be viewed from an

y angle.

This completes the Stake DTM set up procedure. Tap
from the Setup DTM 3D screen to return to the Stake DTM

screen.
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Stake the DTM

12. With the information correctly entered in the Stake DTM screen,

tap to continue.
13. The DTM Shoot screen will open with a DTM Shoot [Settings]

graphic that shows the DTM boundary, the

reference DTM surface, the centerline if | Take Shot. StRt 742
used, the occupy point, and backsight D view... | s | Desc [T
direction. Tap the [Take Shot..| button to take HR.: 6.000
a shot. Data |Result e |

Ha: —-

Zhi -

5D: ——-

14. If_a s_hot is taken Wher_1 the prism is I_ocated DTM Shoot [Gettings]

within the boundary (if selected earlier) the . : .
graphic will change and the Data and Result |l ake shat ] StPt: 742
cards will be filled in. The graphic will show 30 Wiew... | Store | Desc. |DTM
the current triangle in the reference DTM HR: 5,000
surface where the rod is located and a Datz |Resu|t e |
centerline and offset, if selected earlier.

Hé: 78°25'92"

Zé4: 91°02'54"

SO: 97.256

1 H]
15. At anytime, you can view the current DTM e |r:.L. | et |Resut CL
surface computed from the points staked so St 0+62.048
. " H . 1017 i
far by tapping the utton. The 1 A% | SR
button will store the last point staked. EL: 96.721 g-f?sagt' Richt
. .. o =1 I

The card displays additional 2;’“ EL: ;'_3925;3?2 —— L

information about the last stake point and

the card displays information related to the last stake point
in relation to the centerline, if selected earlier.

90



3D View

gettingl Eulumel Daturm: 0.000
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View the DTM
16. Tap to access the 3D View

screen. While staking points, you should
periodically tap this button to view what

LTINS
A
; #"' \

the current DTM surface looks like. This
is a useful quality assurance technique to
determine where additional points are
needed.

*T-?&£¥§*‘1!?4§:§‘ —_—
l\&‘kﬁ. 1‘4"‘&4\“‘%;

RO
AR AR
R

|

Note: The button is only

available when Generate TIN w\Staked Points
is checked in the Stake DTM screen and at

A |
(O

least three stake points have been stored.

When the button is activated (pressed in), dragging within the 3D
View will result in the image being rotated to any angle. When the
button is not activated, dragging within the 3D View will move the
image to any location.

The button will display the total cut and fill volume between
the area that has been staked and a reference datum, whose elevation
is displayed in the Datum field and is set in the 3D View Settings
screen; or the total cut and fill between the area that has been staked
and the selected DTM.

Note: The cut and fill values accessed from the button are
volumes, where the cut and fill values represented in the Result card
of the DTM Shot screen are vertical distances.

122 . . .
The button toggles to display or hide the point names and
descriptions in the 3D view.

Datum: displays the datum elevation set in the 3D View Settings
screen.
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17. Tap the button at the top of the screen to access the 3D
View Setting screen to configure the information displayed in the
3D View screen.

When Height Exaggerated to the Maximum is 3D View Setting [ DK |
checked, the height exaggeration is ¥ Helght Exaggerated to the Maximurm
automatically set to a high value. When Height Exaggeration Ratio r

unchecked, the height exaggeration can be set

. . ¥ Hidden-line Remaval
manually in the next field.

| Display the Difference Diatum ID.D

Height Exaggeration Ratio: is the value that the e Bl (S s et (R R )

height is multiplied by in the 3D view. The » Azimuth: ”WLI

higher this value, the more exaggeration, where
1.0 would result in no exaggeration. Zenith Direction: [ 135.0000 Ad

When Hidden-line Removal is checked, all the lines
that occur behind other surfaces in the 3D View screen

will be hidden. The image shown here is identical to VRN WE?%

::_he image S?OWH in Iéjhe screen above except the hidden }ﬁﬁ%&ﬁﬁﬁﬂ%ﬁﬁ“
ines are. no remove. . | - i ‘,} G ‘ ‘" \) \ \ A
snen ey v e e ve e AU

DTM becomes a flat surface. This will result in any staked points
that occur above or below the reference DTM to clearly stand out as
hills and valleys and the volume information provided in the 3D View
screen will be between the staked points and the reference DTM.

When the Display the Difference checkbox is unchecked, the Datum
field can be set to a reference elevation. Cut and fill volumes in the
3D View screen will then be based on the difference of a horizontal
plane at the elevation specified here and the staked points.

The View Direction (from view point to the center) settings allow you
to specify the exact horizontal and vertical angle in which to view the
DTM surface.

18. Tap @ from the 3D View Setting screen to return to the 3D View
screen.

19. Tap from the 3D View screen to return to the DTM Shot
screen. From there you can continue taking DTM stake shots.
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This section describes how to use several of the routines in Survey
Pro. Each example outlines the procedure to use a particular screen.
The examples are written in a general way so the user can use their
own data to become familiar with the routine.

Import / Export Coordinates

The Import Coordinates routine allows you to add the coordinates
from any job to the current job.

The Export Coordinates routine allows you to export any coordinates
from the current job to a new job.

These routines provide full compatibility between older TDS file
formats.

Warning: Importing coordinates from any source other than a JOB
file requires that the distance units used in the source file be
specified. It is not necessary to specify the distance units when
importing coordinates from a JOB file since those units are written
within the file.

If importing coordinates where the distance units in the source file
are different than the distance units for the current job, the imported
coordinates will be converted to the current job’s distance units when
they are imported. This is normally the desired result, but it can
cause a problem if any distance units were set incorrectly. This
situation can most commonly occur when working with Feet and US
Survey Feet where the conversion from one to the other is not always
obvious.

Usually the difference between Feet and US Survey Feet is negligible
(2 parts per million), but when dealing with State Plane or UTM
mapping plane coordinates, which are often very large in magnitude,
the difference can be substantial if the coordinates are converted from
one format to the other.

If importing coordinates from a source, such as an HP 48, where you
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are not sure if the units are in Feet or US Survey Feet into a job that
is set to Feet or US Survey Feet, you will usually just want to import
them without any conversion being performed. To do this, be sure to
select the same distance units for the source file as those set for the
current job.

Importing *.JOB Coordinates

The steps below will add the coordinates from any existing job (CR5
or JOB) to the current job.

1. With the job open that you want to add points to, select
[[1] File ], | [€] Import Coordinates |.

2. In the Type field of the Import Coordinates screen, select Job Files
(*.job).

3. Tap the desired JOB file that you want to import and then tap

oK.

Importing *.CR5 Coordinates

The steps below will add the coordinates from any existing job (CR5
or JOB) to the current job.

1. With the job open that you want to add points to, select
[[1] File ], | [€] Import Coordinates |.

2. In the Type field of the Import Coordinates screen, select
Coordinate Files (*.crb).

3. Tap the desired CRS5 file that you want to import and then tap

4. The Import CR5 dialog box will open where you Import G L=
must specify the distance used in the file being U ag)s (LALERS
imported. Select the correct distance and then Select the Distance Units Used in the CRS File:
tap @ (See warning above.)  Metars
' Feet

= LIS Survey Feet
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If any of the point names in the source file
match a point name already in the current
job, the Confirm Point Replace dialog box,

shown here, will open asking you what you

Confirm Point Replace

Thiz project already containg a paint named: 3

Wwould you like to replace the existing point with the new one?

T e | want to do. Make the desired choice to
continue.
ves | Yeswodl | Mo | Newal | . L
If a duplicate point is encountered
Eaumle | Fenunie A"| Starting At |—4 (duplicate name and coordinates), it will
be ignored.
Stop Importing |

Exporting Coordinates

The steps below will copy selected points from the current job to a
new job in a specified file format.

e e e 1. Select |[1] File |, 2] Export Coordinates | to
Select the Points 1o Export: open the Export Coordinates screen.
3 points selected . 2. You can select the desired points to

Tap Foirts... | Tofrom... | PTZ“F.”T# Ll export using any of the following buttons:
Select the Type of File to Export: . allows you to select

" Job (0B File points by tapping them from a map

 0ld Job {.JOB} File view.

{Cormpatible with Survey Pro 1. and 2.
 Coordinate {.CRS) File . allows you to specify a
& Text (. TXT) File Mext > | range of points to export.

. E| allows you to select all points; select all control points; or
select points by their description.

3. Select the radio button that corresponds with the file format that
you want to export.

e Ifa JOB format file was selected, tap .

e If a CR5 format file was selected, tap You must then specify
if you want to create a Sequential or Non-Sequential file.
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Note: The HP-48 platform can only open sequential CR5 files.

e Ifa TXT format file was selected, tap . This will lead
to two additional screens where the desired format of the text
file is configured. For an explanation of the available options,

refer to the Reference manual.

4. The Save As dialog box will open. Specify a file name for the new
file in the Name field and tap . (The file extension is

automatically added for you.)

Repetition Shots

A repetition “shot” consists of one or more sets. A set consists of four
individual shots; direct and reverse shots to a backsight and a
foresight. The result of a repetition shot is to store the foresight point
using average coordinate values that are computed from all the shots

taken.

Repetition shots can be performed with a variety of options. This
section explains how to perform a repetition shot and the different

options available.

Repetition Settings Screen

The Repetition Settings screen is used to define
the method that you will use when performing
repetition shots. It includes acceptable tolerance
values between the direct and reverse shots for
each set and the desired shot sequence. The
Repetition Settings must be set before you start
taking shots.

1. Select|[2 Job], [[2] Settings | from the Main
Menu. (You can also tap the button
from the Repetition Shots screen.)

96

Surveying | Stakeout Repetition |Date/‘|'ime| 1 | 'l

Horizontal Tolerance: ISD.D SEC

Zenith Tolerance: 300 S8C

Distance Tolerance: ID.S ft

I Shoat Distance to Backsight
" Do Mot Shoot Reverse Distances
" Enable Automatic Repetition

Shooting Seguence:  [BS > FS ™ FS > BS




Screen Examples

Tap the Repetition tab. (Use the [4]*] buttons to expose hidden
tabs.)

Set the Horizontal, Zenith, and Distance Tolerances in the
appropriate fields. The direct shots for each set are compared to
the corresponding reverse shots. If any of the angles or distances
exceeds the specified tolerances, the Repetition Error dialog box,
shown here, will open that asks what you want to do. You have
the following choices:

Repetition Error

The error between the direct and reversed
shots for this st is beyond the specified
tolerances.

Zenith Angle Error: 0°20'00"
Slope Distance Error: 0.200

Press 'Refry' to shoot this set again.
Press 'Continue' to accept the shot data.

Retry Continue | Cancel

J : Re-shoot only the last set.

. : Continue and use the shot
anyway.

e | Cancel | Throw out all sets and start
over.

If the Shoot Distance To Backsight
checkbox is selected, distances will also be
measured with each shot to the backsight
and compared against the specified
Distance Tolerance. This option, of course,

would require a prism to be setup over the backsight point.

5. The Do Not Shoot Reverse Distances checkbox is available for
people that use total stations that cannot measure distances
when in the inverted, face two, position. Check this if you use
this type of total station.

6. The Enable Automatic Repetition checkbox is for users with
motorized total stations. When this is checked, the first shot to
the backsight and foresight is performed normally, but when
those shots are complete the total station will perform all the
remaining shots for each set automatically unless the user
interrupts the sequence.

7. The Shooting Sequence defines the order that the forward and
reverse shots are performed for each set. The notation used
should be read where the > symbol indicates to aim the telescope
to the next point and the * symbol indicates that the total station
should be flopped from face one to face two or vice versa. Each
option is explained below.
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e BS>FS”FS >BS: Shoot backsight, shoot foresight, reverse
scope, shoot foresight, shoot backsight

e BS>FS”>BS > FS: Shoot backsight, shoot foresight, reverse
scope, shoot backsight, shoot foresight

e BS~™BS>FS”"FS: Shoot backsight, reverse scope, shoot
backsight, shoot foresight, reverse scope, shoot foresight

e FS/"FS>BS”BS: Shoot foresight, reverse scope, shoot
foresight, shoot backsight, reverse scope, shoot backsight

e FS>BS”BS > FS: Shoot foresight, shoot backsight, reverse
scope, shoot backsight, shoot foresight

e FS>BS”>FS > BS: Shoot foresight, shoot backsight, reverse
scope, shoot foresight, shoot backsight

Repetition Shots Screen

After the repetition settings are configured for your particular
situation, the Repetition Shots screen is accessed where the actual
shots are performed.

1. Select|[3 Survey |, |[c] Repetition Shots | from  [YSTIREITS [Close]|
the Main Menu. If you have not already OCC: 1 HI: 6,000 BS: 0°00'00"
defined your backsight, you will need to do so o Foresight: |2 Ll 5
before you can access the Repetition Shots =
MNurmber of Sets: |3 HR.: ID.DDD =

screen.
. . Average (of) \Warst Residual o

m

2. Enter the Foresight pomt _name, Number_of ba | agean17 (2) e Tc.ss| 2
Sets and HR (rod height) in the appropriate &
fields. 24 | o0e0o'4s" (3 1's0" Tussl

S0 | 99,998 (3 0.007 Toss| | =

3. Tapthe button to start the process of : ® —| z

shooting all of the sets using the sequence A | _gee shot | Traverse | packeight.. || —

selected in the Repetition Settings screen.

4. Prompts will open after every shot that instruct you on which
point to shoot next and when you when you need to flop the scope.

If at least three sets were performed, the Average (of) and Worst
Residual fields will be filled in after the final shot is taken. The
Average (of) values are simply average measurements for all of the
shots taken. The Worst Residual is the angle or distance

98



Screen Examples

measurement that varied the most from the average from all the
shots taken.

5. Optional — The particular measurement with the worst residual
can be removed and consequently not used when computing the
coordinates for the foresight point by tapping the corresponding
button. After tossing a measurement, the Average (of) and
Worst Residual values are recomputed (assuming there is still
data from at least three shots remaining).

6. Optional — You can re-shoot the specified number of sets, and only
collect the horizontal angle, zenith angle, or slope distance from

all the shots by tapping the , , or button, respectively.
This will replace all of the current shot data only for the selected
data type with new data. You can even change the number of
sets before shooting the new data.

7. Once you are satisfied with your shot data, tap [Side Shof] to store
the new foresight point as a side shot, or tap to store it
as a traverse shot.
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Shoot From Two Ends

The Shoot From Two Ends screen is used to provide more accurate

vertical closure to a traverse. The routine requires that after the %
|
|
|
|
|
|
|

foresight is shot, its location is not computed until after the
foresight point is occupied and a second shot is taken to the

|

|

S |

previous occupy point. Once the second shot is complete, the Q’r\ |

coordinates for the original foresight are computed from an AN :

average of both shots. N |
1. From the Main Menu, select , &

|[L] Shoot From 2 Ends |. If you have not already setup your Shot 1 Shot 2

backsight, you will need to do so before the Shoot From Two Ends
screen will open.

2. Fillin the screen, including the number of sets that you want to
shoot from each point in the Number of Sets field.

3. Tap , aim toward the backsight and tap | Take Shot |.

4. Shoot the specified number of sets to the backsight and [T TITEE ok lcancel
foresight. When finished, the Move To Other End

Set up on the new traverse point and

dialog box will open, shown here. At this point you enter the nesw HI and HR. values,
need to move the total station over the current Height of Instrument: |—5.5

foresight point, place a prism over the current occupy _
point, fill in the dialog and tap [OK]. A new screen will | it ofRad: E

open. You will prompled to sefup your new

. . . . backsight at the end of this routine.
5. Aim at the prism located over the previous occupy point

and tap | Take Shot|. You will then need to shoot the specified

number of sets to the previous occupy point.

When the final set is complete, a screen will inform you of your new
occupy and backsight point and the new point will be computed and
stored.
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Offset Shots

Three individual screens are used to perform offset shots. These
include the Distance Offset screen, Horizontal Angle Offset screen,
and Vertical Angle Offset screen.

Offset shots are generally performed to compute coordinates for
points that cannot easily be occupied by the rod. The offset routine
that you choose will depend on your situation. Each routine is
explained below.

Distance Offset Screen
| The Distance Offset screen will result in the

OCC: 1 HI: 4500 BS: 4, 46°33'55"

8 Foresight: IEI Ll

storage of a point that is located at a specified
horizontal and/or vertical distance away from
the current rod location.

Description: IOffset 1

Left / right direction: From GUN to ROD.

Offset: CL R |3 vl
Horz Dist Offset: |1 v |
Elevation Offset: ID.D - |

Shoot | Backsight... |

1. From the Main Menu, tap [[3] Survey |,

3_ft right

1_ft back:

HR: [6.2

The routine requires independent horizontal
and vertical distances (offsets) that are
applied to a shot from the rod location.

In the example below, a point is stored that is
3 feet to the right of the prism and 1 foot
behind the prism from the point of view of the
total station.

[ dew B [ sunsau [ anciur m

[€] Distance Offset|. If you

have not already setup your backsight, you will need to do so

I

2.

before the Distance Offset Shot screen will open.

The rod person should measure the horizontal and / or
vertical distance to the new point from the rod position.
Horizontal measurements should be taken parallel and / or
perpendicular to the line between the total station and the
rod.

If the new point is to the left or right of the rod location,
enter the perpendicular offset distance in the Offset field
and select # L if the new point is on the left side, or &R to if
the new point in on the right side (from the total station’s
point of view).
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4. Enter a positive offset distance in the Horz Dist Offset field if the
offset to the new point is behind the rod location (from the total
station’s point of view), or enter a negative offset distance if the
new point is in front of the rod location.

5. If the new point is at a different elevation than the rod location,
enter the a positive vertical offset in the Elevation Offset field, or a
negative vertical offset if the new point is below the rod location.

6. After all the appropriate fields are filled in correctly, aim the total
station at the prism and tap the button. The offset
distance(s) entered will be applied when computing the
coordinates for the new point and the new point will be stored as
a side shot.

Horizontal Angle Offset Screen

The Horizontal Angle Offset screen is used to store a new point that
lies on a line tangent to the rod and perpendicular to the line formed
between the total station and the rod. (See illustration.) The routine
requires two shots by the total station; one at the prism, located to
the side of the new point; and one in the direction of the new point.

This example explains how to store a point at the center of an
obstacle — such as a big tree.

1. From the Main Menu, tap ,

|[F] Horz Angle Offset]. If you have not already setup your
backsight, you will need to do so before the Horizontal Angle
Offset Shot screen will open.

2. The rod person should position the prism to
P P b Horizontal Angle Offset [Close]|

the side of the location of the new point so ST S — -
that the angle formed by the new point, the ' o '

prism, and total station form 90°. (See < e [o1 |

illustration.) Description: |Offset2 HR: [6.0

3. With the total station aimed toward the new

point, tap the button. Only the

horizontal angle is measure during this shot
so a prism does not need to be used.

4. Aim the total station toward the prism Airm Center | Shoot Prisrm | Backsight... |

located at the side of the new point and tap
102
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Shoot Prism |. The new point will be stored as a side shot.

Note: The center shot and the prism shot can be taken in either
order.

Vertical Angle Offset Screen

The Vertical Angle Offset screen is used to store a new point that is
located directly above, or directly below the rod location. The routine
requires two shots by the total station, one at the prism, and one in
the direction of the new point.

This example explains how to store a point that is located above the
rod — such as at the top of a utility pole.

Vertical Angle Offset | 1. From the Main Menu, tap m ([s]

OCC: 1 HI: 1.372 BS: 96°07'50" Vert Angle Offset|. If you have not already

B Foresight: |21 Ll setup your backsight, you will need to do so

Description: |55 R |1.azaa before th_e Horizontal Angle Offset Shot
screen will open.

2.  With the prism positioned directly below
the location of the new point, aim the total

station at the prism and tap | Shoot Prism |.

. ; ; . 3. Aim the total station at the new point and
Shoot Prism | Aim Zenith | Backsight... |
—_————————————— tap | Aim Zenith |. (Only a zenith angle is
o measured during this shot so a prism is not necessary.) A

new point will be stored with the same northing and easting
as the rod location, but with a different elevation.

[dew B [ =nsad ] andur ol
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Resection

The Resection screen allows you to occupy an unknown point and
compute its coordinates by shooting two to seven known points.

The accuracy of the computed occupy point depends on the following
factors:

e The number of known points that are shot
e The accuracy of the known point’s coordinates
e The position of the known points relative to the total station

To better explain this last statement, when planning the location of
the total station and the known points that you will shoot, try to
avoid a situation where the horizontal angle turned between two
known points is either near 0° or near 180°. Both of these scenarios
create large errors in the computed point when a small error is made
in measuring the horizontal angle. This is particularly true when
performing a two-point resection.

Performing a Resection

Setup the total station over the location where you want to compute
coordinates. Be sure that at least two known points are in view from
this location. (The known points must already be stored in the
current job.)

1. Tap (5] Survey ], (W Resection |

2. Enter the occupy point name that you want - Ill— ]
to compute in the Store Pt field.

L«

. Instrument Height: 5.83
3. Enter the number of known points that are

in view that you will shoot in the Total Resect | Tatal Resect Foints to Shoot: 4
Points to Shoot field. You must shoot at least

two and no more than seven. Shots per Resect Point:

Ul

[ e B [ sunsay [)] andu )

4. Enter the number of shots (forward and Sequence: |Direct ony
reverse) that you want to take to each known =
Solve... |

point in the Shots per Resect Point field.
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5. In the Sequence field, specify if you want to perform Direct Only
shots to each known point or Direct and Reverse shots.

The 4th Resect Point:

s hd

+ Resect Point:

Ciption: IDistance and Angle j HF.: |5.25

PT | Desc |M IE | EL | He
2 FT2 5,047, | 5700, Z30.8.. 0O°
3 FT3 5,304, | 5,736, 2338, 1S
4 FT4 5,685, | 5649, 2357, 3
4 | i

Take Shot...

6.

Tap after each field is correctly

filled in. A new screen will open where
you can shoot a resection point.

Enter the name of the point that you plan
to shoot in the Resect Point field.

If you are shooting more than two
resection points, you have the option of
taking Distance and Angle measurements
with each shot or Angle Only
measurements by making the appropriate
selection from the Option pull-down
menu.

Note: The Angle Only option allows you to perform all shots without
the use of a prism, but the resulting occupy point that is computed
will not have an elevation associated with it.

9. With this screen filled in correctly, aim toward the next resection

point and tap the | Take Shot... | button to shoot the specified

resection point.

Save Point

Survey Pro will now sswve

PT:8 N:5496.150 E:5,245.217 Ele:—

Description: |Resecti0n

5 yOUr newy OCCUPY point,

oK | Cancel

10.

11.

Repeat Steps 7 through 10 until every
resection point is shot. After the final
shot is completed, the Save Point screen
will open where you can specify a
description for the new point.

Tap @ to return to the Resection screen.
You can tap the Results tab to view
information about the stored point or the
Map tap to see a graphical representation
of the resection.
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Solar Observations

The Solar Observation screen is used to compute the azimuth to an
arbitrary backsight based on the position of a celestial body, typically
the sun.

You can either use the time set in the system clock on the data
collector or an external timepiece. Whichever you choose, you should
calibrate it against Coordinated Universal Time shortly before
performing the solar observation. An accurate timepiece is critical
when performing solar observations.

Two solar observation methods are available. One method requires
data taken from an ephemeris and the other method does not. The
example below illustrates performing a sun shot using ephemeris
data since that method requires additional steps.

WARNING! pirect viewing of the sun without a proper
filter will cause serious eye damage. Pointing a total station
directly toward the sun without a solar filter can also damage the
EDM components.

Performing a Sun Shot

1. Setup over a point with known or assumed Solar Observation [Close|
coordinates and aim the total station at the Lat,  |37.2700 Long. [98.3108
backsight point to where you want to =)

P i i ft Edge of Center j =
determine the azimuth. aim-|Le =
P Mon-Linear Declination:y
2. From the Main Menu, select |[3] Survey |, Correctiors. . | ; : m
- State Grid:Y 2
|[?] Solar Observation |. S
- . . GHAD [176.27599  Decld |-12.24453
3. A dialog will open asking you to select an
. - - X
observation method. For this example, select | GHA24 [176.28581 | Detled [-12.03539 B
the Find Azimuth Using Ephemeris Data option Solar Semi-Diameter |—u.15129 |7
and tap @
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4. Enter the latitude and longitude for your occupy point in the Lat.
and Long. fields, respectively.

Note: Your latitude and longitude should have enough accuracy if it
is scaled from a topographic map or measured using a handheld GPS
unit.

5. In the Aim field, select the area of the celestial body where you
plan to take your measurements. For sun shots, the trailing edge
is usually used. (The left edge when in the northern hemisphere.)

6. Tap the button if the correction settings displayed

to the right of the button need to be changed.

e |If performing a sun shot, check the Non-Linear Declination
Correction checkbox. (Leave it unchecked for star shots.)

e Check the Correct to State Grid checkbox if you want the
computed azimuth corrected to align with the local state
plane coordinate system.

Note: The Central Meridian and Zone Constant values for the United
States are provided in Appendix A of the Reference Manual.

7. Refer to a current ephemeris and fill in the remaining five values.
When the screen is correctly filled in, tap the Shots tab.

Note: The GHAO and Decl0 values are read from the ephemeris for
the current date. The GHA24 and Decl24 values are listed in the
ephemeris for the following day. The semi-diameter is in minutes
and seconds so your value will look something like 0.16084.

8. Tap the button to open the Enter Shot Data screen.
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9. Enter the correct hoursto GMT inthe Hrs To [OELILENENIITEE oK |
GMT field, aim toward the backsight and tap | Horizontal angle [o.0000o
to record the horizontal angle to
. . R ) 12/07,/1999 02:03:29
the backsight. (The azimuth to this point Current Date/Time oUT: 00
will be computed at the end of the routine.) R —
Date | 12 | 07 | 1999
Note: The hours to GMT will be between -5 and - Time Hrs Ta GMT HH
8 when in the continental United States. | | | os | 03 | oo |
Take Shot | Get Local Time |
10. WITH A SOLAR FILTER INSTALLED,

11.

12.

aim ahead of the path of the sun so that the trailing edge has not
yet contacted the vertical crosshair in the scope and tap

to record the current horizontal angle.

Watch the movement of the sun in the scope. As soon as the
trailing edge of the sun contacts the vertical crosshair, either
tap the button or use an external timepiece
and note the precise time. (When using an external
timepiece, manually key in the noted time in the HH, MM, &
SS, sss fields.) H

Get local time now!

Tap @ to continue. You will return to the
Solar Observation screen and the computed

Solar Observation

azimuth for each shot taken is displayed with | Humber af ssts [- =] Beverseshoni

- - =

other shot information. [Dir| ézimuth | UTLTime | Hance] [E
BD 0e00'

D1  353°10'23"  07:12:25.003 241943 &

Note: You can delete and re-shoot the last shot D2 | 353910'27" | O07:13.07.001 | 241951 ;:?
taken by selecting it and tapping the button. D3 | 353°09'S2" | 07:13:39.002  241°571 @
.. , - BR 180°00 3
This is useful if the last shot was in error. i s wmﬁ_l
4 n

1=

13. If additional shots are remaining, the next shoot | Toe | 0ol | Reset [|®

14.

15.
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required shot will be selected. Tap to
access the Enter Shot Data screen to take the next shot.

Repeat Steps 10 through 12 until all forward and reverse shots
have been performed.

After completing all shots, you can scan down the list and view
the computed azimuth for each one. If any of the azimuths
appear incorrect, you can have those shots excluded from the
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computed average azimuth from all shots. To exclude a
particular shot, select the shot and then either tap the checkbox
next to the shot or the button. (You can include the shot
again by selecting it and re-checking the checkbox or tapping the
button.

Solar Observation

BS: D
Azi: D
Azi: D
Azi: D
BS: R
Tossed!
Azii R
Azi: R

Avq:

0°00'00"
353°10'23"
353°10%27"
353°09'52"

0°00'05"
352°47'32"
353°07'10"
353°06'31"

353°08'53"

Settings j Close

-l synsay [T S94S il |1ﬂdUI M |

16. Tap the tab to view the average

computed azimuth to the selected
backsight.

What to Do Next

With the azimuth to the backsight known, you can now perform the
following steps to begin your survey.

1. Without moving from the occupy point used while performing the
solar observation, note the computed average azimuth from the
Solar Observation Results screen.

2. Access the [[3] Survey |, | [2] Backsight Setup | screen.

3. Toggle the |BS Poind/ |BS Direction| button to |BS Direction| and enter

the computed azimuth in that field.

Tip: You can use the Ll power button and select the Past results...

option to select and automatically enter the azimuth computed from
the sun shot earlier.

4. Fill in the remaining fields with your current information and tap

Solve]
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5.

110

Access the [[3] Survey |, |[B] Traverse / Sideshot | screen, aim toward
the backsight used during the solar observation, zero your
horizontal angle on the total station and tap either or
. The data collected should be aligned correctly with true
north or your local state plane coordinate system.
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Remote Control

Remote control mode is a special mode that makes it possible for
users to control a fully robotic total station from a remote data
collector.

Remote control mode contains additional screens that are used
exclusively with robotic instruments that perform tracking and
aiming functions. The behavior of the software differs slightly in
remote mode when a shot is taken and when performing stake out.

The remote control functions are available only after the robotic
module is purchased, and a supported robotic total station is selected
and enabled in the Settings screen.

The Remote Control Screen

The Remote Control screen is used to operate a fully robotic total
station. It is used to control the total station to have a view of the
prism and to activate search and tracking functions.

The Remote Control screen can be accessed in the following ways:

Remote Control [Settings| e Tapthe Remote... b_utton from any
Battery: 2 Standby... Use the arrow screen that includes it.
Results keys to turn.
esuls [ap | s 10 T e Use the [e\-[Y] hotkey.
Ha:  92910'32" deg Search |
ZA: 105°4234" deg - e Select|[3] Survey |, | [@] Remote Control
sD: 2111 m Lo | -
D . from the Main Menu.
W0 -0.572 m Stop

Once the Remote Control screen is open, you
Rodif 5328089 | form the following functions:
RodiE  4.086.478 Turn Ta... can perfo e following functions:
Rod: Z 100,367

You can turn the total station in any direction
¥ Show Distances using the arrow keys on the keypad. As you
face the total station, pressing an arrow key
will start moving the total station in that direction. The total station
will continue moving until the button is released. These keys are
typically used to get the total station to aim in the general vicinity of
the prism.
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Once the total station is aiming near the prism, the button is
used to start the total station in a search pattern. The search pattern
continues until it finds the prism.

The button puts the total station in track mode where it will

track the movements of the prism and will stop the total
station from tracking the prism.

Taking a Shot in Remote Mode

When running in a non-remote mode, tapping
the [Traverse or [Side Shot] button will simply Remote Shot Settings|

. . Battery: 3 Standby...
trigger the total station to take a shot. When == AnERY LR L i

. . . R It k to t .
running in remote mode, tapping these buttons eaults || _ AR
. Ha:  92°10'32" deg Search |
will open the Remote Shot screen, shown here. z6: 10574234 deg
The Remote Shot screen is identical to the S0t 2111 m il
. HO: 2032 m
Rerr_m_te Control screen except it has an VD 0577 m Stop
additional button that allows you to trigger the Rod: W 5,328.083
total station to take a shot. The screen isused to | |rod:E  4,986.438 _ TunTo.. |
properly align the total station with the prism Rod: 2 100,367
prior to taking a shot. Once the total station is ¥ Show Distances __ Takeghot_|

aligned, a shot is taken by tapping the

Take Shot | button.

If the Remote Shot screen was accessed by performing a side shot,
you will return to the Remote Shot screen after the shot is completed.
If the Remote Shot screen was accessed by performing a traverse
shot, you will return to the Traverse / Sideshot screen after the shot
is completed.
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Stake Out in Remote Mode

Status: Standby...

FORWARD:  10.995 ,.E
G0 LEFT: 1.751

CUT: 0.343

¥ Coarse EDM (fast shat)

B Design Lacation
#4 Current Rod Location

Direction to GLin et

Eemote... | Cone |

Remote Staking Beyond 10 Feet From Target

Status: Standby...

FORWARD:  1.668 @ ﬁ
GoRIGHT:  1.906

CUT: 0.930

¥ Coarse EDM (fast shot)

[ Design Lacation

#4 Current Rod Location @

Direction to Gun | — 111

Eemote... | Cone |

Remote Staking Between 1 and 10 Feet

Status: Standby...
FORWARD: 0.003
GO LEFT: 0.000
FILL: 0.001

¥ Coarse EDM (fast shat)

B Design Lacation
#4 Current Rod Location
Direction to GLn

Update

Remote Staking Within 1 Foot From Target

Performing stake out in remote mode is
different from running in a non-remote mode
because the feedback is continuous and
provided in the rod’s point of view instead of
the total station’s.

Stakeout data is presented in the Remote
Staking screen. All of the information is
displayed as if the rod person were facing the
total station. The graphic portion of the screen
will change depending on how close the rod is
to the stake point.

When the prism is located more than 10 feet,
or 3 meters from the stake point, the first
screen shown above is displayed. In this
situation, the prism is shown at the center of
the screen and an arrow indicates the
necessary direction of travel, as you face the
total station.

Once the prism moves to within 10 feet of the
total station, the second screen, shown here, is
displayed. The prism location is now at the
center of the screen and the current prism
location is displayed away from the center.

Red “lights” are also displayed in the corners of
the graphic.

When the prism is within 3 feet, or 0.3 meters
of the stake point, the “lights” change to green
and locating the stake point is simply a matter
of moving the round prism icon directly over
the square stake point icon.

When you are satisfied with the location of the

prism, tap the button. This will open

the Stake Point screen (see Page 60) where the
stake point can be stored.
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Slope Staking in Remote Mode

Slope staking in remote control mode functions in nearly the same
way as with a non-remote total station (see Page 115). The one
difference is when using the final Slope Staking screen, where the

catch point is being located, the graphic portion
of the Horizontal Map and Vertical Map is updated
continuously. This allows the user at the rod
position to watch the movement of the prism in
relation to the slope and easily position the rod
over the catch point.

Note: You can tap in the graphic portion of the
screen to open the graphic in a larger window.

Slope Staking
Height of Rod: |6.0

~Left - FILL Slope:

Although the graphic portion of the screen is

continuously updated, the numeric values are not updated until the
button is tapped. This is because accurately locating the catch

Rod Elev: 98,500
I Coarse EDM (Fast Shof) | pog Slope: 4,000
» Automatic Slope | Obs. Slope: 4.545
Cut: 0.150
b Vertical Map | |Toward c1: 0.600
On Station
HD o HP: 5.000
Hl %D o HP: -1.100
i HD o CL: 23.000
v | | %D o CL: -1.500
< Back Store =

point depends on measuring an accurate elevation at the rod position.

When the rod is moving, there is no way to estimate how far the rod
is lifted off the ground. Therefore, the correct procedure for slope
staking in remote mode is to use the graphic portion of the screen to
locate the catch point as closely as possible, position the rod on the

ground and press . Once the values are updated, you can

determine if the rod needs to be moved again.
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Slope Staking

The ultimate purpose of the slope staking routine is to locate where
the outer slopes of a predefined roadway intersects with the surface of
the terrain at various stations so the point where a cut or a fill begins
can be determined. This intersecting point is called the catch point.

Before a road can be slope staked, it must first be designed. The first
step to designing a road is to define the path of the road’s centerline.
This line can be in the form of a polyline or an alignment. Creating
these lines is explained in detail, starting on Page 38.

Once the centerline is defined, the cross-sectional profile of the road

must be defined. This profile is then superimposed onto the

centerline at a specified station interval. The final step is to go out in
the field and stake the catch points at each of these

Hinge Points .
stations.
/e \
Fill Area A road’s cross sectional profile always consists of left and
o right road surfaces, which are tangent at the centerline.
errain R R . -
\ An optional curb or ditch can also be included in the road

Cateh Points profile. The final segment of a road’s profile has either a

Aroad requiring a fillon  gpecified positive slope or a specified negative slope,
both sides. which ends at the catch point. This final segment
attaches to the edge of the road at what is called the
Catch POWS\___;_ hinge point since this segment can hinge between a
"""""" positive and negative slope around this point.

Terrain
a / The Slope Stake routine can automatically determine if

Hinge Points the outer slope of the road profile should have a positive
Aroad requiring a cuton  OF @ negative slope based on the location of the hinge
both sides. point. If the hinge point is located below the surface of
the terrain, a positive slope is selected and a cut will be
Fill Area CutArea  required, starting at the catch point. If the hinge point is

located above the surface of the terrain, a negative slope
is selected where a fill will be required, starting at the
catch point.

Terrain
Hinge Points

Catch Point . .
s The illustrations here show examples of a road that

A road requiring a fill on one requires a fill on both sides; a road that requires a cut on
side and a cut on the other side. both sides; and a road that requires a fill on one side and
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cut on the other side.

It is important to remember that when slope staking a road, the road
profile always remains the same and the slope of the final segment
can only equal the specified positive (cut) slope, or the specified
negative (fill) slope, but the length of this final segment can vary as
much as necessary until it ends at the surface of the terrain (the

catch point).

Defining the Road Cross-Section

1. From the Main Menu select | [4] Stakeout |,

|[€] Slope Staking|. You will need to select a
line that defines the centerline of your road.
If one is not already created, refer to Page 38
for details on creating polylines and
alignments.

2. Tapthe button and then tap the

polyline or alignment that describes the
centerline of the road you want to slope stake
and then tap @ to continue.

Slope Staking | Settings|
Tap Lirne...
B

.4-"'"-"_'_'_
To/From... Y vl

Begin Station: |D+DEI.E| v |

OCC: 1 HI: 4500 BS: 270°00'00"

|

3. Enter the station that you want to assign to the starting point of
your alignment or polyline in the Begin Station field.

4. If the backsight is not yet set up, tap the | Backsight | button and

set up the backsight. Tap to continue.

5. Enter the horizontal width of the left and
right sides of the road in the 1/2 Road Width
fields. These widths do not have to be the
same.

6. Enter the cross-slopes of each side of the road
in the X-Slope (%) fields.
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Slope Staking | Settings|
1/2 Road Width: L [20.0 R 200
X-Slope (%): L |20 R |20

¥ Stake Curb / Ditch

Height: I'l
Oiffset From Edge of Road: |2

o %
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Note: A negative X-Slope value will result in a slope where water
runs from the centerline of the road toward the edge.

7. If the road profile also includes a curb or a ditch, check the Stake
Curb / Ditch checkbox and define the curb or ditch as follows.

8. If defining a ditch enter the depth of the ditch as a negative value
in the Height field. If defining a curb, enter the height of the curb
as a positive value in the Height field.

9. Enter the horizontal width of the curb or ditch in the Offset From
Edge of Road field.

Note: You can tap in the graphic portion of the screen to open the
graphic in a larger window.

10. Tap to continue to the next screen.

11. Enter the first station that you want to

Slope Staking | Settings| stake in the Station to Stake field. This
o e Sl Wﬂ station will be referenced from the Begin

Station, assigned to the starting point of

Station Interval: |25 Mext Station | the centerline earlier.

3 " 12. Enter the distance between each station
HiP ' ﬁ: that you want to stake in the Station

W
Cut Slope: |2.n Fill Slope: |4.u . Interval field.

, : 13. Enter the Fill Slope and Cut Slope in the
Segment # (Fill HP): < I 1 = N N i
| respective fields. These slopes will be
packsight.. | <pack | stakece> | used to compute the location of the catch

point for either cut or fill situations.
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14. The Segment # (Fill HP) field is used to select which
segment to compute the slope from in a fill situation. This
is useful when your road profile includes a ditch and you
are staking an area that requires a fill. In this situation,
the ditch would not be necessary so you have the option to
compute the slope from Segment 1. (See illustration.)

15. Tap | Stake CP > | to begin locating the catch points.

Staking the Catch Point

16.

17.

If the first button is set to

| Automatic Slope | (recommended), a cut slope
will automatically be selected if the hinge
point is located below the surface of the
terrain and a fill slope will be selected if the
hinge point is above the terrain. You can
also force the computed values to be based on
a cut slope or fill slope by tapping the button

until it reads

| Force CUT Slope | or | Force FILL Slope]

respectively.

Slope Staking

Ditch
Fill Slope ¢
Terrain

Catch Point  Hinge Point
(Segment 2)

A road with a ditch requiring
a fill and the hinge point is at
Segment #2.

Fill Slope G

Terrain

Catch Point Hinge Point
(Segment 1)
A road with a ditch requiring
a fill and the hinge point is at
Segment #1. (The ditch is
ignored.)

Height of Rod: [6.0 ~Left - FILL Slope:  —
Rod Eley: 93.500
W Coarse EDM (Fast Shot) | g, Slope: 4,000
» Automatic Slope | Obs. Slope:  4.545
Cut: 0.150
» vertical Map | [Toward cL: 0.600
On Station
HD o HP: 5.000
Hl %D o HP: -1.100
0 HD o CL: 25.000
v | | %D o CL: -1.500
< Back Store =

The second button is used to toggle which information is
displayed in the lower corner of the screen. You can select

WVertical Map |, | Horizontal Map |, or | Shot Data |.

Note: You can tap in the graphic portion of the screen to open the
graphic in a larger window.
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18. With the rod in the general location of the first catch point that
you want to stake, aim toward the prism and tap . The
distance and direction information will be computed and
displayed along with other information pertaining to the shot.
The routine automatically determines if you are staking the left
or right catch point by the proximity of the rod.

Des. Slope is the design slope of the nearest cut or fill slope when
|Automatic SIope| is selected, otherwise it is the design slope of the
selected slope.

Obs. Slope is the observed slope of the terrain at the current rod
location computed from the last shot and the corresponding hinge
point.

Cut/ Fill is the amount of cut or fill necessary for the rod to be on the
design slope from the current rod location. If this value is zero, you
have located the catch point, provided you are on the correct station.

Away (CL) indicates that the rod must move the specified horizontal
distance away from the centerline (perpendicular to the centerline
and parallel to the current station) to locate the catch point.
Likewise, Toward CL indicates that the rod must move toward the
centerline by the specified distance.

On Station indicates you are properly aligned on the current station.
Back Sta indicates that the rod must move back toward the start of
the alignment (parallel to the centerline) by the specified distance to
be properly aligned over the current station. Likewise, Ahead Sta
indicates that the rod must move away from the start of the
alignment to be positioned over the current station.

The remaining information displays the horizontal and vertical
distances to the hinge point and centerline from the current rod
location.

Note: All previous shots taken while locating a specific catch point
are shown in the map view as large X's. These can be useful in
determining a situation where there is no catch point. (The slope
never intersects with the surface of the terrain.)

19. Once the catch point is satisfactorily located and staked, tap

[Store > ]
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20.

21.

120

Enter a Point Name and Description in the corresponding fields
and tap | Store CP |.

You can optionally stake a location at a specified horizontal offset
from the catch point (away from the centerline) by entering the
offset distance in the Offset from CP field and tapping .
This will open a new screen where the offset point can be staked
like any other stake point.

Tap | Next CP >|. You will be prompted if you are done staking
points for the current station. If you tap , you will return to
the third slope staking screen where you can then tap the

Next Station | button and advance the Station to Stake by the

Station Inteval and begin locating your next catch point.



Intersection

Screen Examples

Intersection

The Intersection screen computes and optionally stores the
coordinates for the intersection of two lines that are tangent to

existing points.

Each line is independently defined by a known direction or a known
length. In the situation where there is more than one possible
solution, each solution is provided and optionally stored.

]
=]
@
(-]

| 1. From the Main Menu, select ,

—First Point
4+ Paint 1;

”1 vl
b Distance: ||6DD.E| vl

| [B] Intersection |.

2. Inthe Point 1 field, enter the point name
that is tangent to the first line that

~Second Point
=+ Point 2:

”2 vl
b Azm ar Brg: | |142.4D4862 v |

intersects with the other line.

3. Toggle the first button to or
, depending on if the first

* [ Store points: |29 Ll

Solve

line intersects at a known distance from
Point 1, or at a known direction from
Point 1, respectively.

| def [ | shsay WTI wnciu [j3)

4. In the same way that you defined the first line, define the second
line tangent to Point 2 in the Second Point section of the screen.

5. If you want to store the intersecting point(s) that are computed
from the routine, check the Store Points checkbox and specify a
point name in the same field. If there is more than one solution,
the additional points will be stored with the next sequential point

name.

|

| e— 1 ]

I-5eckt 2

6. Tap to compute the intersecting points.
You can view the point’s coordinates by tapping

the tab and see a graphical

representation of the intersections by tapping the
tab.

The map shown here illustrates a situation where
two intersections were computed from a line with a
known length tangent to Point 1 and a line with a
known direction tangent to Point 2.
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Map Check

The Map Check screen is used to enter distance and direction
information from a map for straight and curved sections to compute
closure, and other information from the entered boundary.

Entering Boundary Data

Each straight and curved section of the boundary is entered using the
IAdd Line..] and |Add Arc..] buttons in the order that the sections occur

on the map.
1. Tap|[6] Cogo] |[H] Map Check . Map Check
2. To add a straight section, tap the A2 =000 L1
i 1 H -~ AZ=90"00'00 =
button to open the Add/Edit Line AZ=TECPO000" E
screen.
3. Toggle the |Azimuth| / |Bearing| button to the o
desired setting and then enter the direction 5
in that field. i —
4. Enter the length of the straight section in Bt | Delete | Clear | Closure |
the Length field and tap @ Add Line... | Add Arc... | Add to map... |

When you return to the Map Check screen, the straight section is

displayed in a map view in the right-hand portion of the screen, along

with any previously entered sections.

1. To add a horizontal curve to the boundary, tap the
button

2. Describe the curve in the Add/Edit Curve screen.

3. Tap @ when finished.

Each section is added to the end of the previous section until all the
sections are entered. When you are finished, you can view the details

of the entered boundary by tapping the tab. You can also
merge the entered data with the current project, described later.
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Editing Boundary Data

Any entered section can be modified if an error is discovered. To edit
a particular section, select the section from the left-hand portion of
the screen and tap the button. The details of the selected
section will open in the same editor that was used to create it. Simply
make the necessary changes and tap @

Adding Boundary Data to the Current
Project

You can add the boundary data that was entered to your current
project. Points will then be created for the ends of each section that
was entered and the line for the boundary is stored as a polyline.

The polyline can be used in any routine that supports them such as
Inverse Point to Polyline, Edit Lines, Computer Area, etc.

1. To add the boundary data to the current project, tap the

Add to map...|button.

2. In the Description field, enter the desired name for the polyline
that will be stored.

3. Define the location of the beginning of the first section that
defines your boundary.

e To specify a new location, tap the button and
enter the appropriate northing, easting and elevation.

e To specify an existing location, tap the button, and
enter the point name in the same field. (Alternatively, you
can tap the button and then tap on a point from the map
view.)

4. Enter a name for the initial stored point in the Store points field.
Each new point that follows will automatically be stored with the
next available consecutive point name.
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Predetermined Area

The Predetermined Area routine will take a boundary with one open
side and compute the location of a line that will enclose a boundary
with a specified area.

Two methods are available for computing a predetermined area, the
Hinge Method and the Parallel Method. Each method is explained
below.

Hinge Method

The Hinge Method computes the location of a side of a boundary
that has one fixed point. The fixed point acts as a hinge where the
computed side can pivot.

4 (hinge)

|
\

For example, assume you have four points that define an open
boundary and you want to use the Hinge Method to compute the
location of the final side of the boundary so that the entire
boundary encloses a 1/3-acre lot and the fixed point (the location of
the “hinge”) is point 4, as shown here. The computed boundary

line will fall somewhere in the gray area when the lot is equal to 2 3

1/3 acre. Predetermined Area [Close]|

1. Select [[6] Cogo |, [[1] Predetermined Areal [0333  facres x| © Hinge © Parallel
from the Main Menu. - | )

2. In the upper-left corner, enter the desired Tofrom... | ‘/ H v Ll
area (0.333-acres in this example) and select ——— | 0.0000 Ll

the @« Hinge radio button.

3. Tapthe button and then tap the

points in the map view in the order that they
occur in the boundary. (You would tap 2, 3, 4
in this example to define the two fixed
boundary sides.)

o I Store P4 IEI vl

[dew B [=insad 1] andu

Note: The boundary can have as many points as you desire, but the
selected points must begin with the starting point of the fixed line
that the hinge line intersect with and end with the hinge point.
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4. Check the Store Pt 1 checkbox and specify a point number in the
same field if you want the endpoint of the computed line to be

stored.

5. Enter the direction of the left side of the boundary in the last
field. In this example, you should use the power button, Ll and

select Choose from map..

. and then tap points 2 and 1. The

direction from point 2 to point 1 will then be automatically
entered in the last field.

6. Tap . The final boundary side will be computed and the

data can be viewed by using the Results and Map tabs.

If you

selected to store a point in Step 4, the computed point will also be
stored (Point 8 in the illustration shown here).

Parallel Method

The Parallel Method computes the location of one side of a four-sided

1, ; boundary where the computed side is parallel to a stationary side of

the boundary.

~—

Using the same lot as we used above, we will compute the location of
a line in a 1/3-acre boundary that is parallel to line 2-3 and intersects
with line 2-1 and 3-4 as shown here.

1. Tap|[6] Cogo], [[1] Predetermined Area| from the Main Menu.

2

Predetermined Area |
|D.333 IAcres J C Hinge & Parallel
+ Point1: _” _|

b Azimuth: ||35EI 2658 _|

o8 ¥ Store Pt I?i

+ Foint2: _”7_|
b AZimLt: HFLI

o [V Store Pt 2: | v|
Solve |

4

| det [3]) | sunsau mﬂ ndur

2.

In the upper-left corner, enter the desired
area (1/3 acre in this example) and select
the & Parallel radio button.

Enter the first point that defines the fixed
side of your four-sided boundary in the
Point 1 field and the second point in the
Point 2 field. (The computed side will be
parallel to the line between these points.)

Define the directions of the two sides of
the boundary that will intersect with the
endpoints of the computed line. For this
example, you would tap the power button,

Ll associated with each direction, select Choose From Map... and
then tap points 2 and 1 for the first direction, and 3 and 4 for the
second direction.
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5. If you want to store points where the computed line intersects
with the two sides, check each Store Pt box and specify point
names in the corresponding fields.

6. Tap . The final boundary side will be computed and the
data can be viewed by using the Results and Map tabs. If you
selected to store points, the computed points will also be stored.
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Horizontal Curve Layout

The Horizontal Curve Layout screen is useful to compute the
locations of any station along a horizontal curve using one of four
different methods. The values computed can be written down and
used to later stake those stations in the field.

1. Tap | Curve | ||E Curve Layout | from the Main Menu.

2. Select the method that you want to use to compute your curve
layout data in the Method field. Each method is described below.

PC Deflection

The PC Deflection method computes a chord

length from the PC to the current station and a

deflection angle between the PC-PI line and the
pi chord.

Current
Station

RP

Deflection

Pl Deflection

The PI Deflection method computes the distance
from the PI to the current station and the

‘ deflection angle between the PI-PC line and the PI
RP Deflectiod® Pl to Station line.

Current
Station
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Tangent Offset

The Tangent Offset method computes a
perpendicular offset length (Tangent Offset)
from the PC-PI line to the current station
and the distance on the PC-PI line from the
PC to the Tangent Offset (Tangent
Distance).

Chord Offset

The Chord Offset method computes a
perpendicular offset length from the PC-PT
line to the current station (Chord Offset), the
distance on the PC-PT line from the PC to
the chord offset (Chord Distance), the
distance from the PC to the current station
(Chord Length) and the deflection angle from
the PC-PT line to the PC-Station line.

3. Define your horizontal curve by making the

appropriate selections from the first two
buttons and filling in the corresponding
values.

4. Enter the station to be assigned to the PC in

the PC Station field.

5. Check the Interval box if you want to compute

data for stations at fixed intervals on the

curve and enter the distance between them

in the same field.
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RP

RP

Chord Dist. —

\

Curve Layout

IWethod:

» Radius: ||1DD.D vl
» Delta: ||QD.DDDD vl

Current
Station

PC Deflection

PC

I
=]
@
[x-]

IPC Deflection j

E—
E—
—

PC Station:

¥ Interval:
Current Station:

| Solve I| Sta

[ ceva (5] | sunse [] and i

= I| Sta + I Layout |
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6. Enter the station that you want to compute in the Current Station

field and tap .

7. Tapthe tab to view the numerical information for the
location of the current station. Tap the tab to view a graphic
of the current station on the curve.

8. Tap to advance the current station by the specified station
interval or tap to subtract the station interval from the
current station.

Parabolic Curve Layout

The Parabolic Curve Layout screen is useful to compute the locations
of any station along a vertical curve when two parts of the curve are

already known. The values computed can be written down and used

to later stake those stations in the field.

Parabolic Curve [Ciose] 1. Tap [[7] Curve] [[] Parabolic Curve ] from
Known: & PYC C PVI [HightLo Elevation x| the Main Menu.
PYC Station: [0+00.000 ~| 2| 2. In the Known field, select if the station and
PYC Elevation: [100.0 ~| elevation for the @ PVC or the & PVI are
Begin Grade: |5.07 o, Ll known by selectin_g the appropriate radio
) et IF % Ll g bu_tton. Also speufy if the Curve_ Lepgth,
i Point on Curve, or High/Lo Elevation is
known from the dropdown list. (The
Hi/Lo Elevation |150-D Ll = remaining information that must be
yguTl Layout,., | =N entered will vary depending on the choice

made here.)

3. Fill in each field with the remaining information that pertains to
your parabolic curve and tap .

Note: The length of a parabolic curve is the horizontal distance from
the PVC to the PVT.

Note: The horizontal distance from the PVI to the PVC always equals
the horizontal distance from the PVI to the PVT
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Spiral Layout

A spiral curve is a special curve that has a specified radius at one
end, which gradually changes to an infinite radius at the other end.
It is commonly used as a transition between a straight section and a
circular curve.

The Spiral Layout screen is used to calculate the pertinent parts of a

circular curve after specifying the spiral curve’s radius and length.

1.

130

Tap |[@] Curve |, |[K] Spiral | from the

Main Menu.

Enter the radius of the spiral curve
in the Curve field.

Enter the length of the spiral curve
in the Length field.

Tap . The details of the

specified spiral curve can be viewed
by tapping the Results and Map tabs.

X

A A

X of Throw

Tangent

>

v

Spiral Curve

O A 0
\i / Delta
Spiral PI Y

TS (Tangent to Spiral

)

Y of Throw

SC (Spiral to Curve)

Circular
Curve
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Curve and Offset

The Curve and Offset screen allows you to design a curve and stake it

in the field. You can stake the curve's centerline or an offset to the

curve at any specified station interval.

Stake Curve And Offset

Define Your Curve

[6] Curve and Offset]

1. Tap |[# Stakeout],

~Define a Curve:
+ PC Point:

Begin Station:

Turn:C Left = Right

E—1

from the Main Menu.
|6 Ll 2. If you have not yet setup your backsight,

b PC Tangert szm:| [25 -] tap the Backsight.. | button and set it up.
» Radius: | |5U-D Ll 3. Specify the point that you will use for the

PC of your curve in the PC Point field.

Tip: You can use the power button, Ll to select

OCC: 6 HI: 0.000 BS: O00'00"

Backsight. .. |

a point from your map.
et JI

Define the direction of the tangent azimuth at the PC of your
curve by selecting | » PC Tangent Azm| or | » PC Tangent Brg| and
enter the appropriate value in this field.

Define the size of the curve by selecting | » Radius|, » Degree Arc|,
or | » Degree Chord| and enter the appropriate value in this field.

Note: Since the length of the curve is not required, you can
potentially stake a 360° curve.

Select the radio button that defines if the curve turns toward the
« Left or ®# Right as you view the curve from the PC.

Enter the station that you want to assign to the PC in the Begin
Station field. (This value is typically zero.)

Tap to continue.
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Setup Your Staking Options

9. Enter the first station that you want to stake [Tl [ Settings|
in the Station to Stake field. e (el ID-D—Ll

10. Enter the desired spacing between the _ _
staked stations in the Station Interval field. Station Interval; [10 Hext Station |

11. In the Offset field, select & L if you wish to Ol L CR[00 ~|

stake an offset on the left side of the curve, or b, Offest: |r D& u|o.u Ll

select &R if you wish to stake an offset on the

right side and enter the desired offset here. Height of Rd: [5.0
(If you are not staking an offset, enter an OCC: & HI:0.000 BS: 0°00'00"

offset of ZEI’O.) Backsight... | = Back I Solves |

12. Tap the |» V.Offset] / | » Grade| button if you want to account for a
vertical offset or percent grade for the staked points and enter the
appropriate valued in the same field. When specifying a vertical
offset, you must also select the #D or # U radio button to indicate
if the specified offset is downward or upward from the design
point, respectively.

13. Enter the current rod height in the Height of Rod field and tap

Solve>]

Aim the Total Station

14. Using the information displayed on the Stake Curve And Offset Settings

screen, aim the total station toward the SiEiEn; - (T
design point and tap [Stake >|. The graphic H. Offset: 20,000 R

X Frarn Gun o Design Poirt:
portion of the screen shows the curve, srole Rkt 11550000

- - - - - - ngle ki 5
backsight direction and design point location Eale
Harz Dist: 20.000

relative to the total station.
Yert Dist: 0.000

ZEtmRod: 73°18'03"

OCC: 6 HI: 0.000 BS: 0°00'00"

Circle Zero < Back Stake >
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Stake the Point

15.

Stake Curve And Offset
Height of Rod: |6.0

[ Settings [ Close]|

From GUN 1o ROD:

_ BaCk: 1.797
Diesign Elev:
. Charige... | Go RIGHT: 0.349
¥ Coarse EDM (Fast Shot) Fr . 6.000

Rod Elsy: 236,320
Shot Data: Stake Mext
Angle Right: 114°00'00"
Zenith: 90°00'00"
Sto

Slope Dist:  18.200 Store/Tape..

Turn Gun < Back | Store...

16.

Screen Examples

The final screen allows you to stake the
current station. With the rod positioned
where you want it, tap the button to
take a shot. If necessary, move the rod
and take another shot until it is over the
design point.

Tap the button to save the stake
point. You will automatically be returned
to the second screen (Step 9) where you
can then tap the button to
advance the current station by the station
interval and stake the next point.
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Scale Adjustment

The Scale routine will adjust the coordinates of selected points by a
specified scale factor relative to a base point. This is useful to repair
data that was collected where an incorrect scale factor was applied.

1. Tap |[9] Adjust], |[&] Scale | from the Main
Menu.

Scale Close

6 points selected

Tap Points. .. | Tu{FrDm...l T Ll

2. Use the ITap Points...| or |T0/From...| button to
specify the points that you want to adjust.

3. Enter the name of the base point in the Base wr Besepalil 1= ~|

Point field. Scale Factor: I.E—JQEI?S LI

4. Specify the scale factor to apply in the Scale
Factor field.

v Include Elevation in Adjustment

[ Solve |
5. If you also want to adjust the elevations of
the selected points, check the Include Elevation in Adjustment
checkbox.

6. Tap . The coordinates for the selected points will be
adjusted.

Note: If you choose to also scale elevations, the scale factor will be
applied to the difference in elevation between the base point and each
selected point. For example, if the base point elevation was 100 and
the elevation for a selected point was 150, applying a scale factor of
0.5 would result in an elevation of 125 for the selected point.
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Translate Adjustment

The Translate routine will move points horizontally and/or vertically
a specified distance and direction. This routine is often used after a
survey was performed in an assumed coordinate system. If the actual
coordinates for at least one of the points is found later, the Translate
routine can be used to shift all of the affected points to the correct
coordinate system and/or elevation.

Translate

[Close|| 1.

20 points selected

Tap Points. .. | To/From... |

.

¥ Translate by Coordinates

From  kPaint: |

1§ [algigH
East:

» Location: |

|42?.D211 m 3.

IElgl 2447 i
|221 14 v

Foint: |1 _l Eley:
|

el | 2

Tap |[2] Adjust |, [[B] Translate | from the
Main Menu.

Use the [Tap Points..] or [To/From..] button
to select the points that need to be
adjusted.

Define the direction and distance for the
adjustment using either of the following
two methods:

Translate by Distance and Direction

The Translate by Distance and Direction method simply requires that
you enter the distance and direction to adjust the selected points.

™ Translate by Coordinates

b Azimuth: ||32 2512 _|
~|

Horizontal Distance:  [215.22

Yertical Distance: |El.2541 v |

Leave the Translate by Coordinates
checkbox unchecked.

Toggle the | » Azimuth |/ | » Bearing|
button to the desired format and enter
the direction to adjust the selected
points.

Enter the horizontal distance to adjust the selected points in

the Distance field.

Enter the elevation to adjust the selected points in the

Elevation field.

135



User’'s Manual

e Tap . The selected points will be adjusted by the
direction and distance entered.

Translate by Coordinates

The Translate by Coordinates method requires that you define a
starting location and an ending location. The adjustment will then
move all of the selected points in the direction and distance as defined
between the starting and ending locations.

e Check the Translate by Coordinates checkbox.

e Tap the From tab and enter the starting location by tapping
the | » Point |/ | » Location | button and either specify an existing
point name or enter coordinates.

e Tap the To tab and define the ending location in the same
way as you did above.

e Tap . The selected points will be adjusted in the same
direction and distance as between the starting and ending
location.
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5 points selected

Tap Points... I Tu,’Frum...l o _l

Screen Examples

Rotate Adjustment

The Rotate Adjustment routine will rotate selected points around a

specified rotation point.

w
=+ Rotation Point; ||1 vl

 Simple Angle
» Cld Azimuth:

b Mew Azimuth:

@ 0ld and MNew Azimuths

IEIS.DDDD v |
IEIEI.ESEID v |

Solve

1.

Tap |[2] Adjust |, |[E] Rotate | from the Main
Menu.

Use the ITap Points...| or |T0/From...| button to
select the points that need to be rotated.

Enter the point that the selected points will
rotate around in the Rotation Point field.

Select a radio button for one of the
following rotation methods:

o If you select Simple Angle, simply enter

the rotation angle in the appropriate field.

e If you select Old and New Azimuths, enter an Old Azimuth and
New Azimuth in the appropriate fields. (The rotation angle
used is the computed angle from the old azimuth to the new

azimuth.)

5. Tap . The selected points will be rotated around the
rotation point by the specified angle.
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Traverse Adjust

The Traverse Adjust wizard will perform an
angle adjustment, a compass rule adjustment, or
both.

Angle Adjust

The Angle Adjust routine will compute the
angular error in a closed traverse from a known
closing angle. It will then distribute that error
equally among all of the internal angles so that
the resulting sum of the angles will equal (N-

Traverse Adjust
Choose Your Traverse:
Tap Polyline... |

To/From... |

>,

™ angle Adjust

¥ Compass Rule

™ adjust Elevations

¥ adjust Sideshots

2)-180° because the sum of the internal angles of any closed polygon
can be computed using this formula, where N is the number of

sides of the polygon.

After performing an angle adjustment, all of the points except for
the first two points will be adjusted. (The azimuth of the first leg

will remain constant.)

The closing angle provided is used to compute the angular error. It
is the angle as you occupy the closing point, aim toward the second
point and turn an angle-right to the second-to-the-last traverse

point (see illustration).

Note: An angle adjustment does not always adjust the closing

point to a location that is closer to the starting point.

Compass Rule

The Compass Rule Adjustment will adjust either a closed or an open
traverse. When adjusting a closed traverse, the error between the

closing point and the initial point is computed and distributed among

each traverse point, except the initial point resulting in a perfect
closure. When adjusting an open traverse, the error between the
final point’s actual location and specified theoretical location is
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Screen Examples

computed and distributed among the traverse points in the same way
as with a closed traverse.

Typically the Angle Adjust option should also be selected to remove
the angular when performing a compass rule adjustment.

Adjust Elevations

The Adjust Elevations option only applies when performing a Compass
Rule adjustment. If this option is selected, the elevations for the
adjusted points will also be adjusted along with the horizontal
coordinates resulting in perfect closure vertically as well as
horizontally. If this is unchecked, the traverse will only be adjusted
horizontally.

Adjust Sideshots

The Adjust Sideshots option allows you to also adjust any side shots
that were stored while occupying any of the traverse points in the
selected traverse.

The side shots that will be adjusted are determined by the
information stored in the raw data. Because of this, the end user
cannot explicitly define which side shots to include or exclude from
the adjustment.

The side shots are adjusted by first computing the new locations of
the traverse points, which are the occupy and backsight points for the
side shots. The routine will then read the original angles and
distances recorded for each side shot and apply those measurements
to the adjusted locations of the appropriate traverse points.
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Performing an Adjustment

1.
2.

140

Tap | [9] Adjust | ||E Traverse Adjust | from the Main Menu.

Use the [Tap Polylines.. | or To/From..] button
to select the polyline or points that define
your traverse, which should be in the same
order that the traverse points were collected.

Select the appropriate checkboxes to define
the type of adjustment(s) to perform and
what will be adjusted.

Tap to continue to the next screen.
The screen that opens will depend on the
selections made from the main screen.

If an angle adjustment is being performed,

the screen shown here will open. Enter the
closing angle for the traverse in the form of
an angle-right.

Tap to open the next screen of the
adjustment wizard.

If a Compass Rule adjustment is being
performed, the screen shown here will open.
Select Closed Traverse if you are adjusting a
closed traverse or select Close to Known
Location if you are adjusting an open traverse
and closing to a known point or location. A
closing location can be defined by an existing
point or known coordinates by toggling the

» Point | / | » Location | button accordingly.

Traverse Adjust

Choose Your Traverse:

Tap Palyline. ..
To/From...

N
Wl ]~

™ angle adjust

¥ Corpass Rule

™ adjust Elevations

¥ adjust Sideshots

Traverse Adjust

—angle Adjust

Closing Angle:

Enter the observed closing angle of the trawverse.

|268. 1548 v |

Traverse Adjust

~Compass Rule

" Closed Traverse

% Close to Known Location

Location:

b Point: |Point: |19 Ll

< Back
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*EE Previgw *EE

Adjustment Settings
Angle Adjust
Compass Rule

Angle Adjust

Criginal
Errar dist.
Errar azm
Precision
Angular erraor
Change per angle
Closing angle
Length
Perimeter

Adjusted
Error distance
Error azimuth
Precision
Length
Perimeter

Compass Rule

Cloging to Known Location
Location W
Location E
Location Z

Criginal
Error distance
Error azimuth
Precision
Length
Perimeter

Adjusted
Error distance
Errar azirmuth
Precision
Length
Perimeter

Point Details

Traverse
First point is fixed

Traverse
Criginal M
Original E
Criginal 2
Adjusted N
Adjusted E
Adjusted Z
Change N
Change E
Change Z
Linear change

Traverse

0.493
126°28'02"
1:6609
37°31'05.81"
-4°12'20.65"
261°30'00"
3,250,484
3,255.976

333416
62023'21"
19
3,255,484
3,5688.5900

2,743,847
5,066.043
230.810

(after Angle Adjust)

333.201
B2°18'97"
1.9
3,250,484
3,588.900

0.000
Perfact
3,230.649
3,231.142

18

1z
5,294,380
5,439,999
246,320
5,350,777
3,024,881
246,320
56,388
84.882
0.000
101.905

11

Note: if closing to a known location and a closing location is not
specified, it is automatically assumed that the first point of the
traverse will be the closing location.

8. Tap to open the final screen of the adjustment
wizard, which displays the changes that will be made by
the adjustment where they can be previewed before the
actual adjustment is applied.

The screen lists the adjustment details in three main
sections: the angle adjustment details; the compass rule
adjustment details, and the point details where the before-
and-after coordinates for each point are listed. An example
of the information provided in this screen is shown here.

9. If you are satisfied with the changes that will be made by

the adjustment routine, tap to perform the
adjustment.
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